Recent  Trends  in  Length 
of  Stay  for  Medicare 
Surgical  Patients 

Christina  Witsberger,  Gerald  Kominski 


REPORTS 

RA 

981 

A2 

W55 

1990 


RAND 


The  research  described  in  this  report  was  supported  by  the 
Health  Care  Financing  Administration,  U.S.  Department  of 
Health  and  Human  Services,  Grant  No.  99-C-98489/9. 


ISBN:  0-8330-1079-4 


The  RAND  Publication  Series:  The  Report  is  the  principal 
publication  documenting  and  transmitting  RAND's  major 
research  findings  and  final  research  results.  The  RAND  Note 
reports  other  outputs  of  sponsored  research  for  general 
distribution.  Publications  of  The  RAND  Corporation  do  not 
necessarily  reflect  the  opinions  or  policies  of  the  sponsors  of 
RAND  research. 


Published  by  The  RAND  Corporation 
1700  Main  Street,  P.O.  Box  2138,  Santa  Monica,  CA  90406-2138 


M 
\%\ 

mo 

R-3940-HCFA 


Recent  Trends  in  Length 
of  Stay  for  Medicare 
Surgical  Patients 

Christina  Witsberger,  Gerald  Kominski 

August  1990 
Supported  by  the 

Health  Care  Financing  Administration, 

U.S.  Department  of  Health  and  Human  Services 


RAND 


PREFACE 


Hospital  length  of  stay  declined  steadily  during  the  1970s,  then 
rapidly  during  the  early  years  of  the  Medicare  prospective  payment 
system  (PPS).  This  study  examines  these  trends  in  hospital  length  of 
stay  for  Medicare  patients  between  1979  and  1987  for  all  cases  com- 
bined, for  medical  and  surgical  cases  separately,  for  different  geo- 
graphic regions,  for  surgical  procedures  grouped  according  to  organ  sys- 
tem, and  for  the  highest-volume  surgical  procedures.  The  rate  of 
decline  in  length  of  stay  varied  across  procedures  but  was  relatively 
uniform  across  geographic  regions  during  this  period.  The  mix  of  sur- 
gical procedures  performed  on  an  inpatient  basis  changed  substantially, 
primarily  because  of  changing  technology  and  greater  use  of  outpatient 
surgery.  The  findings  should  be  important  to  policymakers  and 
researchers  interested  in  changes  in  use  of  hospital  services  by  geo- 
graphic region  and  by  type  of  procedure. 

Reductions  in  hospital  length  of  stay  may  also  affect  the  amount  of 
physician  services  provided  to  surgical  patients.  Under  Part  B  of  the 
Medicare  program,  physicians  are  paid  a  "global  fee"  for  their  services 
when  performing  surgery.  This  global  fee  is  intended  to  bundle  the 
physician's  compensation  for  the  surgery  itself  and  for  pre-  and  postop- 
erative care  associated  with  the  surgery  (including  additional  surgery) 
into  a  single,  all-inclusive  payment.  However,  the  amount  of  pre-  and 
postoperative  services  included  in  the  global  fee  varies  by  carrier. 

If  physicians  have  reduced  the  number  of  postoperative  hospital 
visits  they  provide  to  Medicare  surgical  patients  in  response  to  reduc- 
tions in  hospital  length  of  stay,  changes  in  global  fee  payments  for  sur- 
gical cases  may  be  necessary.  Recommendations  by  the  Physician  Pay- 
ment Review  Commission  and  the  scheduled  implementation  of  a 
Medicare  Fee  Schedule  for  physician  payment  in  January  1992 
emphasize  the  importance  of  developing  a  standardized  policy  for 
global  fees  that  does  not  vary  by  carrier.  This  report  does  not  address 
directly  the  effect  of  reductions  in  hospital  length  of  stay  on  physician 
services.  The  study  findings,  however,  combined  with  results  from 
other  recent  studies  sponsored  by  the  Health  Care  Financing  Adminis- 
tration, may  be  useful  in  evaluating  the  "inherent  reasonableness"  of 
global  fees  for  surgical  proceduces. 

This  study  was  supported  by  the  Health  Care  Financing  Administra- 
tion, U.S.  Department  of  Health  and  Human  Services. 
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SUMMARY 


Average  length  of  stay  for  hospital  inpatient  care  declined  steadily 
for  Medicare  patients  from  the  late  1960s  through  the  early  1980s. 
The  Medicare  prospective  payment  system  (PPS),  implemented  in 
October  1983,  provided  strong  incentives  for  hospitals  to  reduce  aver- 
age length  of  stay.  During  the  period  between  1981  and  1985,  average 
length  of  stay  declined  rapidly,  with  the  most  rapid  change  occurring 
between  1983  and  1985.  Since  1985,  average  length  of  stay  for  Medi- 
care hospital  inpatients  remained  relatively  constant. 

We  used  two  data  sources  to  study  recent  trends  in  average  length  of 
stay  for  Medicare  patients:  the  National  Hospital  Discharge  Survey 
for  1979,  1981,  and  fiscal  year  1984;  and  Medicare  hospital  claims  files 
from  1981,  and  fiscal  years  1984  through  1987.  We  examined  trends 
for  all  cases  combined,  for  medical  compared  with  surgical  cases,  for 
different  geographic  regions,  for  surgical  procedures  grouped  according 
to  organ  system,  and  for  the  30  highest-volume  surgical  procedures. 
These  30  procedures  accounted  for  about  two -thirds  of  all  Medicare 
surgical  discharges  in  fiscal  year  1987. 

One  important  issue  in  evaluating  these  trends  is  separating  the 
effect  of  PPS  from  other  concurrent  effects.  For  example,  changes  in 
case  mix  related  to  adoption  of  new  technologies  and  greater  use  of 
outpatient  treatment  for  certain  surgical  procedures  are  two  important 
factors  that  have  influenced  recent  trends  in  average  length  of  stay.  In 
this  study,  we  found  that  average  length  of  stay  was  substantially  lower 
among  surgical  cases  after  adjusting  for  changes  in  the  distribution  of 
cases  over  time. 

Length  of  stay  reductions  were  relatively  uniform  across  geographic 
regions  between  1981  and  fiscal  year  1987.  Large  geographic  differ- 
ences in  average  length  of  stay  in  1981,  therefore,  were  still  evident  in 
fiscal  year  1987  and  have  not  diminished  since  the  implementation  of 
PPS.  The  reasons  for  these  geographic  differences  are  not  well  under- 
stood and  are  the  focus  of  continuing  research. 

The  trends  in  average  length  of  stay  for  all  Medicare  patients 
between  1979  and  fiscal  year  1987  fall  into  three  distinct  periods. 
Length  of  stay  declined  from  10.5  days  in  1979  to  10.2  days  in  1981,  an 
average  annual  rate  of  1.4  percent.  This  was  slightly  less  than  the 
average  annual  decline  of  about  1.9  percent  throughout  the  1970s. 
Between  1981  and  fiscal  year  1985,  length  of  stay  declined  from  10.2  to 
8.4  days,  an  average  annual  decline  of  4.7  percent.   Between  fiscal 
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years  1985  and  1987,  length  of  stay  increased  from  8.4  to  8.5  days,  an 
average  annual  increase  of  0.6  percent.  The  timing  of  these  declines 
suggests  that  they  were  in  response,  at  least  partially,  to  PPS  incen- 
tives. 

The  trends  in  length  of  stay  for  medical  and  surgical  cases  were 
quite  different  between  1979  and  fiscal  year  1987.  For  medical  cases, 
the  average  annual  rate  of  change  was  zero  from  1979  to  1981,  -5.9 
percent  from  1981  to  fiscal  year  1985,  and  -0.7  percent  between  fiscal 
years  1985  and  1987.  For  surgical  cases,  the  average  annual  rate  of 
change  was  -4.0  percent  from  1979  to  1981,  -3.1  percent  from  1981  to 
fiscal  year  1985,  and  +2.4  percent  between  fiscal  years  1985  and  1987. 

For  medical  cases,  decreasing  average  length  of  stay  resulted  from  a 
downward  shift  in  the  entire  distribution  of  cases  by  length  of  stay. 
For  surgical  cases,  however,  length  of  stay  declined  despite  a  reduction 
in  the  proportion  of  cases  with  stays  between  one  and  three  days.  The 
decline  in  short- stay  surgical  cases  supports  evidence  from  other  stud- 
ies that  outpatient  surgery  has  increased  dramatically  under  PPS. 
Surgical  cases  remained  almost  constant,  however,  as  a  proportion  of 
total  Medicare  hospitalizations — about  28.5  percent — despite  a  decrease 
in  total  Medicare  admissions  of  almost  10  percent  between  fiscal  years 
1984  and  1987. 

Changes  in  case  mix  had  a  substantial  effect  on  the  average  length 
of  stay  of  surgical  cases.  After  adjusting  for  case-mix  changes,  length 
of  stay  for  surgical  cases  declined  between  1981  and  fiscal  year  1987  at 
an  average  annual  rate  of  between  4.3  and  4.6  percent,  depending  on 
the  method  of  case-mix  adjustment.  This  adjusted  rate  of  decline  for 
surgical  cases  is  very  similar  to  the  rate  of  decline  for  medical  cases 
during  this  period.  Furthermore,  between  fiscal  years  1984  and  1987, 
the  adjusted  average  annual  rate  of  decline  in  length  of  stay  was 
greater  for  surgical  cases  than  the  unadjusted  rate  for  medical  cases. 

Despite  large  regional  differences  in  average  length  of  stay  in  1981, 
three  of  the  four  major  census  regions  (i.e.,  the  North  East,  South,  and 
West)  experienced  about  the  same  percentage  decrease  in  length  of 
stay  from  1981  to  fiscal  year  1987.  Length  of  stay  decreased  at  a  some- 
what greater  rate  in  the  North  Central  region  and  in  rural  hospitals. 
After  adjusting  for  case-mix  change,  these  regional  differences  were  less 
pronounced. 

Among  the  30  highest-volume  surgical  procedures,  decreases  in 
length  of  stay  since  1981  ranged  from  about  0.5  percent  to  8.8  percent 
per  year.  Most  of  these  procedures  had  continuing  decreases  in  length 
of  stay  after  fiscal  year  1984.  The  five  procedures  with  the  greatest 
average  annual  decreases  in  length  of  stay  between  1981  and  fiscal  year 
1987,  in  decreasing  order,  were:    unilateral  inguinal  hernia  repair, 
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mastectomy,  exploration  and  decompression  of  spinal  canal  structures, 
knee  and  ankle  arthroplasty,  and  transurethral  prostatectomy. 

These  results  should  be  important  to  policymakers  and  researchers 
interested  in  the  effect  of  PPS  on  use  of  hospital  inpatient  days  and  in 
practice  pattern  differences  by  geographic  region  and  by  type  of  pro- 
cedure. The  results  may  also  be  useful,  when  combined  with  other 
recent  research  efforts,  for  evaluating  payment  policy  to  physicians  for 
surgical  proceduces  under  Part  B  of  the  Medicare  program. 
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I.  INTRODUCTION 


This  study  examines  changes  in  hospital  length  of  stay  for  Medicare 
patients  during  the  period  1979  to  1987.  During  the  1970s,  hospital 
length  of  stay  for  the  Medicare  population  declined  at  an  average 
annual  rate  of  1.9  percent  (ProPAC,  1988).  Several  significant  changes 
in  health  care  delivery  and  financing  during  the  late  1970s  and  early 
1980s  had  a  substantial  effect  on  the  use  of  hospital  inpatient  care. 

Perhaps  the  most  important  factor  was  the  Medicare  prospective 
payment  system  (PPS),  implemented  in  October  1983.  This  system  of 
fixed  payments  based  on  diagnostic  categories  provided  strong  incen- 
tives for  hospitals  to  reduce  average  length  of  stay.  Other  concurrent 
trends,  however,  also  affected  the  use  of  hospital  inpatient  care 
between  1979  and  1987,  including:  (1)  changes  in  case  mix  related  to 
the  adoption  of  new  technologies;  (2)  increasing  use  of  outpatient  treat- 
ment, especially  for  surgical  patients;  (3)  PPS  incentives  to  substitute 
skilled  nursing  facility  care  or  home  health  care  for  hospital  inpatient 
care;  (4)  increased  efforts,  after  the  implementation  of  PPS,  by  peer 
review  organizations  (PROs)  to  review  the  appropriateness  of  inpatient 
surgical  admissions;  and  (5)  changes  in  consumer  demands  on  the 
health  care  system.  We  directly  examined  the  effects  of  changes  in 
case  mix  and  changes  in  volume  for  inpatient  surgery  in  this  study.  A 
complete  understanding  of  all  the  above  components  was  beyond  the 
scope  of  this  report,  however. 

Our  analysis  begins  with  overall  trends  in  length  of  stay  and  then 
focuses  on  trends  in  length  of  stay  for  surgical  cases.  Trends  for  surgi- 
cal cases  are  of  concern  to  policymakers  for  several  reasons.  Surgical 
cases  account  for  about  30  percent  of  Medicare  hospital  admissions  but 
almost  50  percent  of  payments  for  hospital  inpatient  care.  The 
increased  use  of  outpatient  surgery  has  reduced  the  volume  of  simple 
surgical  procedures  performed  on  an  inpatient  basis,  whereas  technol- 
ogy changes  have  increased  the  availability  of  more  complex  surgical 
treatments.  Therefore,  changes  in  use  of  hospital  inpatient  services  by 
surgical  patients  are  likely  to  have  a  substantial  effect  on  Medicare 
program  expenditures. 

Reductions  in  hospital  length  of  stay  may  also  affect  the  amount  of 
physician  services  provided  to  surgical  patients.  Surgical  procedures 
account  for  about  one-third  of  total  Medicare  payments  to  physicians 
(Fisher,  1988).  Under  Part  B  of  the  Medicare  program,  physicians  are 
paid  a  "global  fee"  for  their  services  when  performing  surgery.  This 
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global  fee  is  intended  to  bundle  the  physician's  compensation  for  the 
surgery  itself  and  for  pre-  and  postoperative  care  associated  with  the 
surgery  (including  additional  surgery)  into  a  single,  all-inclusive  pay- 
ment. If  physicians  have  reduced  the  number  of  follow-up  visits  they 
provide  to  surgical  patients  in  response  to  reductions  in  hospital  length 
of  stay,  changes  in  global  fee  payments  for  surgical  cases  may  be  neces- 
sary. Analysis  of  the  response  of  physicians  to  length-of-stay  reduc- 
tions related  to  PPS  is  beyond  the  scope  of  this  study  but  has  been 
addressed  in  a  recent  study  (Rosenbach,  1988). 

Using  Medicare  data,  Gornick  (1982)  showed  a  slight  increase  from 
1967  to  1977  in  the  percentage  of  surgical  hospitalizations  and  a  slower 
rate  of  decline  in  average  length  of  stay  for  surgical  than  for  nonsurgi- 
cal cases.  Other  researchers  (Sloan  and  Valvona,  1986;  Showstack  et 
al.,  1985)  have  studied  length  of  stay  or  costs  using  non-Medicare  data 
on  a  limited  number  of  surgical  operations.  These  studies  found  that 
technology  changes  have  played  a  significant  role  in  the  cost  and 
length  of  stay  of  surgical  cases.  However,  our  study  provides  more 
current  and  detailed  information  on  longitudinal  trends  in  length  of 
stay  for  Medicare  patients,  especially  those  who  undergo  surgery. 

We  examined  several  aspects  of  trends  in  hospital  length  of  stay 
between  1979  and  fiscal  year  1987.  First,  we  analyzed  trends  in  overall 
length  of  stay  for  all  Medicare  patients  and  for  medical  and  surgical 
cases  separately.  Second,  we  examined  geographic  differences  in  length 
of  stay  trends  for  the  four  major  census  divisions  and  for  urban  and 
rural  areas.  Finally,  we  focused  on  length-of-stay  trends  for  surgical 
cases  only.  In  this  phase  of  the  analysis,  we  reexamined  overall  trends 
and  trends  across  geographic  regions  controlling  for  changes  in  case 
mix.  We  also  studied  trends  for  surgical  procedures  grouped  according 
to  organ  systems  and  for  the  30  highest-volume  surgical  procedures. 

The  next  section  of  this  report  describes  the  data  sources  and 
methods  used  in  this  study.  Section  III  presents  the  research  results. 
Section  IV  presents  the  study  conclusions  and  discusses  potential  pol- 
icy implications. 


II.  DATA  SOURCES  AND  METHODS 


DATA  SOURCES 

We  used  two  sources  of  data  for  our  analysis — the  National  Hospital 
Discharge  Survey  (NHDS)  for  1979,  1981,  and  fiscal  year  1984,  and 
Medicare  hospital  claims  from  the  Health  Care  Financing  Administra- 
tion (HCFA)  for  1981  and  federal  fiscal  years  1984  through  1987. 

The  NHDS,  initiated  in  1964,  is  conducted  yearly  by  the  National 
Center  for  Health  Statistics.  It  contains  demographic  and  medical 
information  abstracted  from  hospital  medical  records  for  a  sample  of 
nonfederal,  short-stay  hospitals  in  50  states  and  the  District  of  Colum- 
bia. Approximately  200,000  to  250,000  patient  records  are  abstracted 
each  year  from  about  400  hospitals.  Patients  are  selected  randomly 
within  hospitals,  so  both  Medicare  and  non-Medicare  patients  are 
included.  Hospitals  are  stratified  by  number  of  beds,  ownership,  and 
geographic  region.  The  data  files  include  sampling  weights  for  each 
record  that  can  be  used  to  produce  national  estimates.  They  also 
include  information  on  payment  source  and  up  to  four  procedure  codes. 

The  HCFA  data  sources  included  the  Medicare  Provider  Analysis 
and  Review  (MED PAR)  file  for  calendar  year  1981,  and  the  Patient 
Billing  (PATBILL)  files  for  federal  fiscal  years  1984  through  1987. 
Each  file  contains  a  20  percent  sample  of  all  Medicare  acute  care  hos- 
pital discharges  from  50  states  and  the  District  of  Columbia.  The  files 
for  fiscal  years  1984  through  1986  were  created  from  bills  received 
approximately  lv2  to  2  years  after  the  fiscal  year  closing  date  (i.e.,  Sep- 
tember 30),  so  they  can  be  considered  virtually  complete.  The  fiscal 
year  1987  file  was  created  from  bills  received  as  of  July  1988,  i.e.,  only 
nine  months  after  the  close  of  the  fiscal  year.  Therefore,  it  may 
underestimate  the  number  of  cases  with  long  lengths  of  stay.  The  1981 
MEDPAR  file  has  only  one  procedure  code  on  it,  whereas  the  PAT- 
BILL  files  have  up  to  three  procedures.  Throughout  the  remainder  of 
this  report,  we  will  refer  to  both  the  MEDPAR  and  PATBILL  data 
bases  as  HCFA  files. 

We  chose  1979  as  the  first  point  in  our  time  series  because  the 
International  Classification  of  Diseases,  9th  Edition,  Clinical  Modifica- 
tion (ICD-9-CM)  coding  system  was  implemented  starting  in  1979. 
Therefore,  from  1979  through  1987,  the  same  coding  system  was  used 
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to  identify  surgical  procedures  in  both  the  NHDS  and  HCFA  files.1 
The  NHDS  is  a  valuable  source  of  baseline  (i.e.,  pre-PPS)  time  series 
data  on  Medicare  hospital  use  by  procedure  code  because  hospitals 
were  not  required  to  report  procedure  codes  to  HCFA  using  ICD-9-CM 
codes  until  1982.  Furthermore,  because  the  1981  MEDPAR  file  only 
has  one  procedure  code,  it  is  a  less  reliable  source  of  data  for  surgical 
procedures  than  later  HCFA  files. 


METHODS 

Data  Base  Construction 

We  selected  all  cases  from  the  NHDS  files  with  Medicare  listed  as  a 
source  of  payment.  During  preliminary  data  exploration  we  examined 
the  age  distribution  in  these  records  and  found  two  sources  of  error. 
First,  the  source  of  payment  variable  appeared  to  have  discrepancies 
for  children  and  young  adults.  For  example,  there  were  an  excessive 
number  of  births  coded  as  Medicare  payment,  so  it  appeared  that 
Medicaid  payment  was  sometimes  coded  as  Medicare.  Second,  because 
the  NHDS  does  not  collect  information  on  the  century  of  birth,  young 
children  could  not  be  distinguished  from  persons  100  years  of  age  or 
older  (99  is  the  maximum  age  in  the  data).  Therefore,  in  our  final 
sample,  we  selected  cases  with  Medicare  as  a  payment  source  for 
patients  who  were  between  the  ages  of  20  and  99  and  who  did  not  have 
a  pregnancy  or  delivery-related  diagnosis.  We  used  the  NHDS  data 
primarily  to  substitute  for  missing  or  unreliable  HCFA  data  before  fis- 
cal year  1984.  We  created  a  fiscal  year  1984  NHDS  file  from  the  1983 
and  1984  yearly  files  to  overlap  with  the  fiscal  year  1984  HCFA  data. 
Our  final  unweighted  sample  sizes  were:  53,249  (1979),  60,356  (1981), 
and  57,914  (fiscal  year  1984). 

Surgical  and  medical  cases  were  defined  using  Diagnosis -Related 
Groups  (DRGs).2  The  HCFA  files  and  the  fiscal  year  1984  NHDS  file 


information  on  length  of  stay  for  surgical  procedures  before  1979  is  available  in  the 
Series  13  reports  issued  by  the  National  Center  for  Health  Statistics.  These  reports  con- 
tain detailed  information  by  procedure  and  age  group  for  1965,  1968,  1971,  1973,  1975, 
and  1978.  Before  1979,  surgical  procedures  were  recorded  in  the  NHDS  using  a  modifi- 
cation of  the  International  Classification  of  Diseases,  Eighth  Edition,  Adapted  coding  sys- 
tem. Because  of  some  significant  changes  between  this  coding  system  and  ICD-9-CM, 
trends  for  specific  procedure  codes  before  1979  may  not  be  meaningful. 

2Surgical  DRGs  have  at  least  one  procedure  code  defined  as  an  operating  room  pro- 
cedure. In  fiscal  year  1986,  the  definition  of  operating  room  procedures  used  in  DRG 
assignment  changed  slightly.  The  following  procedure  codes  were  added  to  the  list  of 
operating  room  procedures:  68.13  (uterine  biopsy),  and  70.76  (hymenorrhaphy).  The  fol- 
lowing procedure  codes  were  deleted  from  the  list  of  operating  room  procedures:  37.86 


5 


included  a  DRG  assignment  for  each  case.  Almost  all  DRGs  are 
defined  as  either  surgical  or  medical.  Therefore,  we  identified  medical 
and  surgical  cases  based  on  DRG  assignment  and  excluded  cases  in 
DRGs  that  are  not  defined  as  strictly  medical  or  surgical.3  The  1979 
and  1981  NHDS  files  did  not  include  DRG  assignment,  so  we  identi- 
fied surgical  cases  in  those  files  in  the  following  way.  We  used  the  list 
of  operating  room  procedures  from  the  fiscal  year  1984  GROUPER 
program,  which  was  used  by  HCFA  for  DRG  assignment  in  fiscal  year 
1984,  and  identified  patients  as  surgical  cases  if  they  had  at  least  one 
procedure  code  defined  as  an  operating  room  procedure. 

We  also  deleted  from  our  HCFA  files  any  record  with  an  unrecogniz- 
able primary  procedure  code,  because  the  GROUPER  software  will 
classify  these  patients  into  a  medical  DRG  if  their  diagnosis  codes  are 
valid.  For  fiscal  year  1984  through  fiscal  year  1987,  these  deletions 
accounted  for  only  about  1  percent  of  the  bills.  However,  because  of 
the  poor  quality  of  the  diagnosis  and  procedure  coding  on  the  1981 
MEDPAR  file,  about  6  percent  of  the  bills  were  deleted.  There  were 
no  invalid  procedure  codes  in  the  NHDS  files.4 

Table  1  lists  descriptive  statistics  for  our  final  analytical  files.  In 
general,  the  two  data  sources  are  very  comparable  in  age,  sex,  and  aver- 
age length  of  stay.  The  only  apparent  discrepancy  is  the  average 
length  of  stay  for  surgical  cases,  which  is  about  one-half  day  longer  in 
the  NHDS  in  1981.  Because  this  difference  is  statistically  significant 
(p  <  0.001),  we  examined  several  possible  sources  for  this  difference. 
First,  we  adjusted  the  sampling  weights  in  the  1981  NHDS  to  match 
the  region,  number  of  beds,  and  ownership  proportions  in  the  1981 
HCFA  file.  Then,  we  calculated  the  average  length  of  stay  for  the 
cases  deleted  from  the  1981  HCFA  file.  Neither  of  these  adjustments 

(pacemaker  removal),  39.61  (pump  oxygenator),  39.96  (total  body  perfusion),  51.96  (per- 
cutaneous extraction  of  duct  stones),  54.99  (abdominal  region  operation,  not  elsewhere 
classified),  and  86.23  (nail  removal).  We  classified  records  as  they  were  actually  coded, 
except  for  code  37.86,  which  we  classified  as  a  surgical  procedure  in  all  years,  because  it 
was  returned  to  the  list  of  operating  room  procedures  in  fiscal  year  1988.  These  pro- 
cedure codes  accounted  for  an  extremely  small  number  of  cases  in  our  files,  with  the 
exception  of  86.23,  which  was  the  primary  procedure  for  900  cases  in  the  fiscal  year  1984 
HCFA  file.  Our  aggregate  statistics,  therefore,  have  very  slight  differences  in  the  defini- 
tion of  surgical  patients  between  years.  To  maintain  comparability  in  our  analyses  of 
procedure  groups  and  high-volume  procedures,  we  excluded  the  procedure  codes  discussed 
above,  except  37.86. 

3The  following  DRGs  were  excluded  using  this  criterion:  385-391,  433-438,  456-457, 
469,  and  470.  These  DRGs  accounted  for  less  than  0.75  percent  of  Medicare  cases  in  fis- 
cal year  1984  and  for  an  even  smaller  proportion  of  total  cases  in  later  years. 

4The  Institute  of  Medicine  (IOM)  conducted  studies  on  the  quality  of  the  NHDS  and 
Medicare  data.  These  studies  found  that  the  primary  procedure  was  coded  accurately  in 
about  75  percent  of  surgical  cases  (IOM,  1977  and  1980).  These  studies  were  performed 
using  1977  NHDS  and  1974  Medicare  data. 
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Table  1 

COMPARISON  OF  DATA  SOURCES 


Proportion  of  Cases 

Thousands 

Av.  Annual 

Av. 

of 

Av. 

%  Change 

Case-Mix 

Av. 

Age 

Age 

Cases8 

LOS 

in  LOS& 

Indexc 

Age 

Died 

Male 

<65 

85+ 

Medical  Cases 

NHDS  data 

1979 

1,442 

9.7 

NA 

72.7 

.08 

.44 

.14 

.13 

1981 

1,621 

9.6 

-0.5 

NA 

73.0 

.08 

.44 

.13 

.13 

FY84 

1,719 

8.4 

-4.5 

0.97 

73.7 

.07 

.43 

.11 

.14 

HCFA  data 

1981 

1,455 

9.7 

0.92 

73.1 

.06 

.45 

.12 

.13 

FY84 

1,532 

8.3 

-5.0 

0.95 

73.6 

.07 

.44 

.11 

.14 

FY85 

1,394 

7.6 

-8.6 

0.96 

73.9 

.07 

.44 

.11 

.15 

FY86 

1,388 

7.4 

-1.7 

0.93 

73.9 

.07 

.44 

.11 

.15 

FY87 

1,354 

7.5 

1.1 

0.93 

74.0 

.08 

.43 

.11 

.16 

Surgical  Cases 

NHDS  data 

1979 

532 

12.8 

NA 

72.2 

.04 

.47 

.11 

.09 

1981 

624 

12.3 

-1.9 

NA 

72.4 

.03 

.47 

.10 

.09 

FY84 

710 

10.5 

-5.0 

1.59 

72.8 

.04 

.46 

.09 

.10 

HCFA  data 

1981 

458 

11.8 

1.48 

72.5 

.03 

.47 

.10 

.09 

FY84 

622 

10.5 

-3.8 

1.57 

72.9 

.03 

.47 

.09 

.10 

FY85 

553 

10.4 

-0.7 

1.72 

72.8 

.04 

.48 

.10 

.10 

FY86 

551 

10.8 

3.5 

1.94 

72.7 

.04 

.49 

.10 

.10 

FY87 

558 

10.9 

0.6 

1.98 

72.8 

.04 

.50 

.09 

.10 

SOURCES:  NHDS  (1979,  1981,  1983,  and  1984),  and  HCFA  (1981  MEDPAR  and 
FY84-FY87  PATBILL  files). 


aAll  frequencies  are  weighted  to  be  equivalent  to  a  20  percent  sample  of  Medicare 
discharges.  The  average  case  weights  in  the  NHDS  were  37  in  1979  and  1981,  and  42  in 
FY84. 

bThe  average  annual  percentage  change  in  mean  length  of  stay  (LOS)  from  the  pre- 
viously listed  year. 

cAverage  DRG  relative  weight  per  case,  based  on  DRG  relative  weights  in  effect 
under  PPS.  For  1981,  FY84  relative  weights  were  used. 
NA  =  not  available. 
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reduced  the  difference  in  length  of  stay  for  surgical  patients,  so  we 
were  unable  to  explain  the  remaining  discrepancy.5 


ANALYTIC  TECHNIQUES 

To  eliminate  the  effect  of  extreme  outliers,  we  truncated  length  of 
stay  at  100  days  for  all  cases  (i.e.,  all  records  with  values  greater  than 
100  were  set  to  100).  This  was  the  99.9th  percentile  of  the  distribution 
in  both  the  HCFA  and  NHDS  files.  For  analyses  using  HCFA  data,  we 
used  the  entire  20  percent  sample  for  surgical  cases  and  a  5  percent 
sample  for  medical  cases.  For  analyses  using  the  NHDS  data,  we 
adjusted  the  sample  weights  to  produce  frequencies  comparable  to  the 
20  percent  HCFA  sample. 

We  used  the  primary  surgical  procedure  during  the  hospital  stay  in 
our  analyses  of  specific  surgical  procedures  and  procedure  groups.  We 
defined  the  primary  procedure  as  the  first-listed  operating  room  pro- 
cedure code.6 

The  ICD-9-CM  coding  system  for  procedures  has  three  levels  of 
detail.  The  first  two  digits  of  the  procedure  code  indicate  the  organ 
system  (e.g.,  breast  procedures);  the  third  digit  describes  the  surgery 
performed  (e.g.,  mastectomy).  Many  procedure  codes  also  have  a 
fourth  digit  that  provides  a  final  level  of  specificity  (e.g.,  total  hip 
replacement  using  methyl  methacrylate). 

We  analyzed  surgical  procedure  groups  based  on  ICD-9-CM  codes 
aggregated  into  body  systems  (i.e.,  at  the  two-digit  level).  We  analyzed 
the  30  highest-volume  procedures  defined  at  the  three-digit  level.  We 
believe  this  level  of  coding  gave  the  best  balance  between  clinical  speci- 
ficity and  adequate  sample  size,  especially  in  the  NHDS  data.7 

5Other  researchers  have  also  found  that  the  NHDS  typically  has  a  slightly  longer 
length  of  stay  than  Medicare  data  (Lubitz,  1981).  The  discrepancy  in  our  1981  data  is 
smaller  than  reported  in  other  studies. 

6In  both  the  NHDS  and  the  PATBILL  files,  about  93  percent  of  the  surgical  cases 
had  an  operating  room  procedure  listed  as  the  first  procedure  code.  Only  about  2  percent 
of  the  cases  did  not  have  an  operating  room  code  listed  until  the  third  procedure  code. 
The  1981  MEDPAR  file  has  only  one  procedure  code  per  patient. 

7Using  the  four-digit  level  of  specificity  could  also  bias  the  results  because  of  substan- 
tial changes  in  the  use  of  the  fourth  digit  over  time  in  the  HCFA  files.  Before  PPS, 
many  of  the  four-digit  procedure  codes  were  used  to  record  procedures  defined  as  "not 
otherwise  specified"  or  "other."  This  lack  of  clinical  specificity  changed  dramatically 
after  the  implementation  of  PPS.  For  example,  for  procedure  36. lx  (i.e.,  codes 
36.10-36.19,  coronary  artery  bypass),  48  percent  of  the  cases  in  1981  were  coded  as  36.10 
(not  otherwise  specified),  whereas  less  than  1  percent  were  coded  this  way  in  fiscal  year 
1987.  This  phenomenon  was  observed  for  most  procedures. 

For  procedure  code  79.3x  (open  reduction  of  fracture  with  internal  fixation),  we  used 
the  four-digit  code  that  accounted  for  the  most  cases,  femur  fractures  (79.35),  because 
the  three-digit  level  was  too  general.  This  group  also  had  coding  problems  in  1981,  when 
40  percent  of  cases  were  in  the  "unspecified"  bone  category  versus  less  than  1  percent  in 
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We  found  some  major  inconsistencies  between  the  NHDS  and 
HCFA  data  files  in  the  frequencies  of  certain  procedures  for  the  same 
year.  Therefore,  for  our  analysis  of  the  30  highest-volume  procedures, 
we  examined  how  often  each  procedure  was  the  first-listed  surgical  pro- 
cedure compared  to  the  total  number  of  times  it  occurred.  We  also 
compared  the  average  length  of  stay  for  all  cases  with  the  procedure 
compared  to  first-listed  cases.  We  defined  procedures  as  having  classi- 
fication problems  if:  (1)  They  were  not  the  primary  surgery  (i.e.,  the 
first-listed  operating  room  procedure)  at  least  75  percent  of  the  time;  or 
(2)  the  difference  in  average  length  of  stay  between  cases  having  the 
procedure  as  the  first-listed  procedure  and  all  cases  having  the  pro- 
cedure was  greater  than  15  percent.  These  procedures,  and  a  descrip- 
tion of  their  classification  problems,  are  listed  in  Appendix  A. 


fiscal  year  1987.  However,  the  percentage  change  in  length  of  stay  was  the  same  for 
femur  fractures  as  for  the  group  classified  at  the  three-digit  level. 


III.  RESULTS 


OVERALL  TRENDS 

Average  length  of  stay  was  at  its  peak  for  Medicare  patients  in  1967 
at  13.4  days.  It  declined  to  about  11  days  in  1975,  an  average  annual 
rate  of  about  2.8  percent.1  Between  1975  and  1981,  average  length  of 
stay  decreased  at  the  much  slower  average  annual  rate  of  about  1.1  per- 
cent (Office  of  Technology  Assessment,  1985,  p.  38;  Guterman  and 
Dobson,  1986,  p.  103). 

Our  analysis  shows  that  average  length  of  stay  for  all  Medicare 
patients  declined  from  10.2  days  in  1981  to  8.5  days  in  fiscal  year  1987, 
as  shown  in  Table  2.  This  represents  a  16.5  percent  total  decrease  and 
an  average  annual  decrease  of  3.0  percent.  This  annual  rate  of  decline 
was  much  greater  than  the  rate  of  decline  from  1975  to  1981.  The 
average  annual  decline  was  even  greater  between  1981  and  fiscal  year 
1985.  Data  from  other  sources  (ProPAC,  1988,  p.  26;  Guterman  and 
Dobson,  1986,  p.  103)  indicate  that  most  of  the  decline  during  this 
period  occurred  between  1982  and  1984. 


MEDICAL  COMPARED  WITH  SURGICAL  CASES 

The  total  decline  in  average  length  of  stay  was  much  greater  for 
medical  than  for  surgical  cases  between  1981  and  fiscal  year  1987. 
Furthermore,  length  of  stay  for  surgical  cases  began  to  increase  after 
fiscal  year  1985.  This  increase  among  surgical  cases  offset  the  contin- 
ued decline  among  medical  cases  and  produced  a  relatively  constant 
overall  length  of  stay. 

Average  length  of  stay  declined  almost  two  times  faster  for  medical 
cases  than  for  surgical  cases  between  1981  and  fiscal  year  1985.  This 
difference  between  medical  and  surgical  cases  is  slightly  greater  than 
estimates  from  earlier  periods.  One  study  found  that  average  length  of 
stay  decreased  about  1.5  times  faster  for  medical  cases  than  for  surgical 

1Average  annual  changes  in  length  of  stay  were  calculated  using  the  following  for- 
mula: 

Average  annual  change  in  LOS  =  (1  +  r)(1/iV) 

where  r  =  total  percentage  change  in  LOS  between  two  time  periods,  and 
N  =  number  of  years  between  time  periods. 


9 


10 


Table  2 

OVERALL  TRENDS  IN  LENGTH  OF  STAY 


Average  Length  of  Stay 


Year 

Thousands 
of  Casesa 

Percent 
Surgical 

Total 

Medical 

Surgical 

1979 

1,974 

27 

10.5 

9.7 

12.8 

1981 

1,913 

24 

10.2 

9.7 

11.8 

FY84 

2,154 

29 

8.9 

8.3 

10.5 

FY85 

1,948 

28 

8.4 

7.6 

10.4 

FY86 

1,938 

28 

8.4 

7.4 

10.8 

FY87 

1,912 

29 

8.5 

7.5 

10.9 

Percent  change: 

Total  1981-FY87 

-16.5 

-22.2 

-8.0 

Average  annual: 

1981-FY87 

-3.0 

-4.1 

-1.4 

1981-FY85 

-4.7 

-5.9 

-3.1 

FY85-FY87 

+0.6 

-0.7 

+2.4 

SOURCES:  NHDS  (1979);  HCFA  (1981  MEDPAR,  FY84- 
FY87  PATBILL  files). 

aAll  frequencies  are  weighted  to  equal  a  20  percent  sample  of 
hospital  stays. 


cases  from  1967  to  1977  (Gornick,  1982,  p.  50).  The  increase  in  length 
of  stay  for  surgical  cases  since  fiscal  year  1985  is  the  first  increase 
among  Medicare  cases  since  the  implementation  of  the  Medicare  pro- 
gram. 

Changes  in  length-of-stay  distributions  were  very  distinct  for  medi- 
cal and  surgical  cases,  as  shown  in  Table  3.  The  proportion  of  cases 
with  stays  over  two  weeks  decreased  from  17.9  to  10.0  percent  for  med- 
ical cases,  and  from  27.4  to  21.9  percent  for  surgical  cases,  between 
1981  and  fiscal  year  1987.  For  medical  cases,  the  proportion  of  cases 
with  stays  of  three  days  or  less  increased  from  21.8  to  27.8  percent  dur- 
ing this  period.  Surgical  cases  with  one-day  stays  also  increased  during 
this  period.  Surgical  cases  with  two-  and  three-day  stays  declined, 
however.  The  substantial  change  in  the  proportions  of  short-stay  sur- 
gical cases  is  consistent  with  an  increase  in  outpatient  surgery  during 
this  period.2 

2There  is  no  evidence  that  the  slight  increase  in  in-hospital  death  rates  during  this 
period,  shown  in  Table  1,  affected  length  of  stay.  A  previous  study  reported  that  deaths 
accounted  for  one-third  of  all  one-day  hospital  stays  for  the  aged  Medicare  population  in 
1977  (Gornick,  1982,  p.  55).  Deaths  accounted  for  only  about  6  percent  of  the  one-day 
stays  for  surgical  cases  in  both  the  1981  and  fiscal  year  1987  HCFA  files,  however. 
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Table  3 

DISTRIBUTION  OF  CASES  BY  LENGTH  OF  STAY 
(In  percent) 


Length  of  Stay 

1979 

1981 

FY84 

FY87 

Medical  Cases 

1  day 

5.8 

5.2 

6.4 

7.3 

2  days 

7.2 

7.9 

9.3 

9.7 

3  days 

8.4 

8.7 

10.2 

10.8 

4-5  days 

17.1 

17.2 

19.7 

21.1 

6-7  days 

14.6 

14.5 

15.5 

16.1 

8-10  days 

16.0 

16.0 

15.5 

15.4 

11-14  days 

12.9 

12.5 

10.7 

9.6 

15-21  days 

9.9 

9.8 

7.3 

6.0 

22-28  days 

3.8 

3.8 

2.6 

2.1 

29-42  days 

2.8 

2.7 

1.7 

1.2 

43  days  and  over 

1.5 

1.6 

1.1 

0.7 

Median 

6.6 

6.5 

5.6 

5.1 

Mean 

9.7 

9.7 

8.3 

7.5 

Surgical  Cases 

1  day 

2.3 

2.4 

4.7 

5.7 

2  days 

8.2 

11.4 

14.9 

7.0 

3  days 

8.5 

10.0 

8.0 

7.1 

4-5  days 

13.5 

12.8 

12.2 

14.5 

6-7  days 

9.7 

9.8 

10.4 

12.2 

8-10  days 

13.6 

13.2 

13.8 

16.8 

11-14  days 

13.7 

12.9 

13.3 

14.9 

15-21  days 

14.7 

13.8 

12.2 

11.9 

22-28  days 

7.3 

6.2 

4.8 

4.5 

29-42  days 

5.3 

4.5 

3.5 

3.3 

43  days  and  over 

3.2 

2.9 

2.2 

2.2 

Median 

8.6 

7.7 

7.0 

7.6 

Mean 

12.8 

11.8 

10.5 

10.9 

SOURCES:  NHDS  (1979);  HCFA  (1981  MED- 
PAR,  FY84  and  FY87  PATBILL  files). 


The  mean  and  the  median  lengths  of  stay  for  medical  cases  declined 
by  almost  the  same  amount  between  1981  and  fiscal  year  1987.  These 
declines  were  almost  identical  because  of  the  overall  shift  in  the  distri- 
bution of  medical  cases  toward  shorter  stays.  For  surgical  cases,  how- 
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ever,  the  mean  length  of  stay  declined  much  more  than  the  median. 
This  difference  occurred  because  of  a  reduction  in  both  short-stay  and 
long-stay  surgical  cases. 

The  greatest  increases  were  for  surgical  cases  with  stays  of  8-10 
days  and  for  medical  cases  with  stays  of  4-5  days.  The  trends  in  all 
length-of-stay  intervals  were  consistent  over  time,  except  for  surgical 
cases  with  two-day  stays.  These  cases  increased  between  1981  and  fis- 
cal year  1984,  then  decreased  substantially.3 

GEOGRAPHIC  VARIATIONS 

Table  4  shows  the  large  differences  in  length  of  stay  between  the 
four  major  census  regions  and  between  urban4  and  rural  areas  in  1981. 
The  trends  in  length  of  stay  indicate  that  all  regions  experienced  about 
the  same  percentage  decrease  from  1981  to  fiscal  year  1987,  with  the 
exception  of  the  North  Central  region.  The  average  annual  decline  in 
length  of  stay  for  medical  cases  was  very  similar  in  urban  and  rural 
areas.  Length  of  stay  for  surgical  cases,  however,  declined  much  more 
rapidly  in  rural  areas  than  in  urban  areas. 

Between  1981  and  fiscal  year  1985,  the  national  average  annual  rate 
of  decline  in  length  of  stay  was  5.9  percent  for  medical  cases  and  3.1 
percent  for  surgical  cases  (see  Table  2).  For  medical  cases,  there  were 
large  geographic  differences  in  the  annual  rate  of  decline,  most  notably 
between  the  North  East  and  North  Central  regions.  For  surgical  cases, 
there  were  large  differences  between  the  North  Central  and  other 
regions  and  between  urban  and  rural  areas. 

Since  fiscal  year  1985,  length  of  stay  for  surgical  cases  has  increased 
across  all  geographic  regions.  Length  of  stay  for  medical  cases 
remained  relatively  stable  across  census  regions  between  fiscal  years 
1985  and  1986,  except  in  the  North  East,  where  it  declined  substan- 
tially. This  large  decline  in  the  North  East  was  responsible  for  contin- 
ued declines  in  the  national  average  length  of  stay  for  both  urban  and 
rural  areas. 

Length  of  stay  for  medical  cases  increased  after  fiscal  year  1986  in 
all  four  census  regions  and  in  urban  and  rural  areas.  Only  the  North 


3The  large  increase  between  1981  and  fiscal  year  1984  for  two-day  surgical  stays  also 
occurred  in  the  NHDS  data. 

4Cases  were  assigned  to  geographic  areas  on  the  basis  of  where  they  were  hospitalized. 
Urban  areas  are  defined  as  counties  included  in  a  Metropolitan  Statistical  Area  (MSA)  in 
fiscal  year  1987.  Rural  areas  are  all  counties  not  included  in  an  MSA. 


Table  4 

GEOGRAPHIC  VARIATION  IN  AVERAGE  LENGTH  OF  STAY 


North  North 

Year       Rural     Urban      East     Central    South  West 


Medical  Cases 


1981  8.2 

10.2 

11.8 

9.9 

8.9 

8.0 

FY84  7.0 

8.8 

10.7 

8.0 

7.6 

6.7 

FY85  6.4 

8.0 

9.9 

7.1 

7.0 

6.1 

FY86  6.3 

7.8 

9.2 

7.1 

7.1 

6.1 

FY87  6.5 

7.9 

9.3 

7.2 

7.2 

6.2 

Change  81  to  87: 

Total  -21.5% 

-22.9% 

-21.5%  - 

-27.6% 

-19.1% 

-22.7% 

Av.  Ann.  -4.0% 

-4.3% 

-4.0% 

-5.2% 

-3.5% 

-4.2% 

Change  81  to  85: 

Total  -22.0% 

-21.6% 

-16.1%  - 

-28.3% 

-21.3% 

-23.8% 

Av.  Ann.  -6.0% 

-5.9% 

-4.3% 

-8.0% 

-5.8% 

-6.6% 

Change  85  to  87: 

Total  1.6% 

-1.2% 

-6.1% 

1.4% 

2.9% 

1.6% 

Av.  Ann.  0.8% 

-0.6% 

-3.1% 

0.7% 

1.4% 

0.8% 

Surgical  Cases 

1981  10.8 

12.0 

13.5 

12.4 

11.2 

9.5 

FY84  9.2 

10.8 

12.4 

10.5 

10.1 

8.8 

FY85  9.0 

10.7 

12.1 

10.3 

10.2 

8.8 

FY86  9.3 

11.1 

12.7 

10.6 

10.6 

8.9 

FY87  9.3 

11.2 

12.8 

10.6 

10.7 

9.0 

Change  81  to  87: 

Total  -13.9% 

-7.0% 

-4.8%  - 

-14.5% 

-4.9% 

-5.6% 

Av.  Ann.  -2.5% 

-1.2% 

-0.8% 

-2.6% 

-0.8% 

-1.0% 

Change  81  to  85: 

Total  -16.7% 

-10.8% 

-10.4%  - 

-16.9% 

-8.9% 

-7.4% 

Av.  Ann.  -4.5% 

-2.8% 

-2.7% 

-4.5% 

-2.3% 

-1.9% 

Change  85  to  87: 

Total  3.3% 

4.7% 

5.8% 

2.9% 

4.9% 

2.3% 

Av.  Ann.  1.7% 

2.3% 

2.9% 

1.4% 

2.4% 

1.1% 

SOURCE:  HCFA  (1981  MEDPAR  and  FY84-FY87  PATBILL 
files). 
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East  region,  which  continued  to  have  the  highest  average  length  of 
stay,  had  a  decline  in  length  of  stay  for  medical  cases  between  fiscal 
years  1985  and  1986.  This  result  is  particularly  interesting  for  the  fol- 
lowing reason.  Two  states  in  this  region  (New  York  and  Mas- 
sachusetts) had  waivers  that  exempted  them  from  PPS  before  fiscal 
year  1986,  but  both  allowed  their  waivers  to  expire  and  began  receiving 
PPS  payments  during  fiscal  year  1986.  Therefore,  hospitals  in  these 
states  were  subject  to  PPS  incentives  to  reduce  length  of  stay  for  the 
first  time  during  fiscal  year  1986. 

Our  findings  indicate  that  geographic  differences  in  average  length 
of  stay  have  not  diminished.  Average  length  of  stay  varied  consider- 
ably across  census  region  and  between  urban  and  rural  areas  in  1981. 
These  differences  remained  in  fiscal  year  1987. 

For  medical  cases,  average  length  of  stay  was  24.4  percent  higher  in 
urban  areas  than  in  rural  areas  in  1981.  By  fiscal  year  1987,  the  differ- 
ence between  urban  and  rural  areas  was  21.5  percent.  Likewise,  the 
difference  in  average  length  of  stay  for  medical  cases  between  the 
highest  and  lowest  census  regions  was  47.5  percent  in  1981  and  50.0 
percent  in  fiscal  year  1987. 

For  surgical  cases,  average  length  of  stay  in  urban  areas  was  11.1 
percent  higher  than  in  rural  areas  in  1981  and  20.4  higher  in  fiscal  year 
1987.  The  difference  in  length  of  stay  between  the  highest  and  lowest 
census  region  remained  relatively  constant  at  about  42.1  percent 
between  1981  and  fiscal  year  1987. 


EFFECT  OF  CHANGING  CASE  MIX 

Medicare  discharges  were  highest  in  fiscal  year  1984  and  have 
declined  steadily  since  then,  as  shown  in  Table  2.  Another  study  found 
that  Medicare  admission  rates  reached  their  peak  in  fiscal  year  1983 
(Office  of  Technology  Assessment,  1985,  p.  41).  One  important  reason 
for  the  decline  in  hospital  admissions  has  been  the  increased  use  of 
outpatient  surgery  for  relatively  simple  procedures  (ProPAC,  1989, 
pp.  47-50).  The  percentage  of  inpatient  surgical  cases,  however,  has 
remained  relatively  constant  at  between  28  and  29  percent,  despite  this 
increase  in  outpatient  surgery.0  Because  the  proportion  of  inpatient 
surgical  cases  remained  constant  whereas  their  average  length  of  stay 

°\Ve  deleted  a  large  number  of  cases  from  the  1981  MEDPAR  file  because  of  bad  cod- 
ing. We  estimate  that  between  one-third  and  one-half  of  the  deleted  cases  were  surgical. 
If  these  cases  had  not  been  deleted,  our  total  sample  would  have  been  2,029,000  and  the 
proportion  of  surgical  cases  would  have  been  between  24  and  26  percent.  In  the  1981 
NHDS  file,  28  percent  of  the  cases  were  surgical. 
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increased,  we  examined  the  effect  of  changing  case  mix  on  length  of 
stay  trends  for  surgical  cases.6 

The  trends  in  length  of  stay  for  surgical  cases  overall  and  by  geo- 
graphic region,  holding  case  mix  constant,  are  shown  in  Table  5.  In 
contrast  to  the  results  in  Tables  2  and  4,  length  of  stay  for  surgical 
cases  continued  to  decline  after  fiscal  year  1984  when  adjusting  for 
case-mix  changes.  The  adjusted  average  annual  decline  for  surgical 
cases  is  slightly  greater  than  the  decline  for  medical  cases  shown  in 
Table  2. 

The  large  differences  in  average  annual  changes  in  length  of  stay 
between  census  regions  and  between  urban  and  rural  areas  also  dimin- 
ished when  adjusting  for  case-mix  change.  For  example,  the  unad- 
justed rate  of  decline  for  rural  areas  was  about  100  percent  greater  than 
the  rate  for  urban  areas,  whereas  the  adjusted  rate  was  only  about  20 
percent  greater.  Length  of  stay  continued  to  decline  in  all  four  census 
regions  and  in  both  urban  and  rural  areas.  The  findings  in  Table  5 
indicate  that  the  unadjusted  trends  in  length  of  stay  were  affected  sub- 
stantially by  changes  in  the  mix  of  inpatient  surgical  procedures. 

The  geographic  differences  in  average  length  of  stay  for  surgical 
cases  were  still  evident  in  fiscal  year  1987,  even  after  adjusting  for 
changes  in  case  mix.  Holding  case  mix  constant  at  fiscal  year  1987  lev- 
els, the  difference  in  length  of  stay  between  urban  and  rural  areas  was 
10.6  percent  in  1981  and  16.0  percent  in  fiscal  year  1987.  Both  of 
these  percentages  are  smaller  than  the  unadjusted  differences  calcu- 
lated using  data  in  Table  4.  The  adjusted  difference  between  the 
highest  and  lowest  census  regions  was  39.0  percent  in  1981  and  47.0 
percent  in  fiscal  year  1987. 

Average  length  of  stay  and  inpatient  volume  were  inversely  related 
between  1981  and  fiscal  year  1987  among  the  highest-volume  surgical 
procedures,  as  shown  in  Table  6.  Procedures  with  the  lowest  average 
length  of  stay  in  1981  (e.g.,  less  than  eight  days)  had  large  volume 
declines.  The  most  notable  examples  are:  lens  procedures  (13.4,  13.7, 
and  13.1),  dilatation  and  curettage  (69.0),  and  hernia  procedures  (53.0 


6We  adjusted  for  changes  in  surgical  case  mix  in  the  following  way: 

ALOSy  |  CM,  =  .2  pitt  ALOSI(> 

=  average  length  of  stay  in  year  y  holding  case  mix  constant 
in  year  t, 

where  pi  t  =  proportion  of  surgical  cases  with  procedure  i  holding  case 
mix  constant  in  year  t,  and 

ALOS;^  =  average  length  of  stay  for  procedure  i  in  year  y  . 


\ 


Table  5 


AVERAGE  LENGTH  OF  STAY  FOR  SURGICAL  CASES 
HOLDING  CASE  MIX  CONSTANT 


LOS  Using  Case  Mix  from: 


Actual 


Year  LOS  1981  FY84  FY87 

Total 

1981  11.8  11.8  12.2  14.4 

FY84  10.5  10.5  10.5  12.4 

FY87  10.9  9.1  9.4  10.9 

Change  81  to  87: 

Total  -8.0%  -23.2%  -23.3%  -24.7% 

Av.  Ann.  -1.4%  -4.3%  -4.3%  -4.6% 

Rural 

1981  10.8  10.8  11.1  13.2 

FY84  9.2  9.1  9.4  11.1 

FY87  9.3  7.9  8.2  9.5 

Change  81  to  87: 

Total  -13.9%  -26.4%  -26.5%  -27.7% 

Av.  Ann.  -2.5%  -5.0%  -5.0%  -5.3% 

Urban 

1981  12.0  12.0  12.4  14.6 

FY84  10.8  10.7  10.7  12.7 

FY87  11.2  9.3  9.6  11.1 

Change  81  to  87: 

Total  -7.0%  -22.2%  -22.6%  -24.1% 

Av.  Ann.  -1.2%  -4.1%  -4.2%  -4.5% 

Northeast 

1981  13.5  13.5  13.8  16.4 

FY84  12.4  12.6  12.5  14.8 

FY87  12.8  10.8  11.2  13.1 

Change  81  to  87: 

Total  -4.8%  -20.0%  -19.3%  -20.0% 

Av.  Ann.  -0.8%  -3.7%  -3.5%  -3.6% 

North  Central 

1981  12.4  12.3  12.7  14.9 

FY84  10.5  10.4  10.6  12.5 

FY87  10.6  8.9  9.2  10.6 

Change  81  to  87: 

Total  -14.5%  -27.9%  -27.3%  -29.0% 

Av.  Ann.  -2.6%  -5.3%  -5.2%  -5.6% 

South 

1981  11.2  11.4  11.8  13.9 

FY84  10.1  10.0  10.2  12.1 

FY87  10.7  9.1  9.3  10.7 
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Table  5 — continued 


LOS  Using  Case  Mix  from: 


Actual 


Year  LOS  1981  FY84  FY87 

Change  81  to  87: 

Total           -4.9%  -20.5%  -21.0%  -23.4% 

Av.  Ann.  -0.8%  -3.7%  -3.8%  -4.3% 
West 

1981              9.5  9.6  10.0  11.8 

FY84             8.8  8.4  8.5  10.1 

FY87             9.0  7.5  7.6  8.9 
Change  81  to  87: 

Total           -5.6%  -21.3%  -23.5%  -24.9% 

Av.  Ann.       -1.0%  -3.9%  -4.4%  -4.7% 

SOURCE:  HCFA  (1981  MEDPAR,  FY84  and  FY87 
PATBILL  files). 


and  53.9).  Procedures  with  the  highest  average  length  of  stay  in  1981 
(e.g.,  more  than  15  days)  had  large  volume  increases.  Some  of  the  larg- 
est increases  were:  coronary  bypass  (36.0  and  36.1),  hip  replacement 
(81.5),  knee  and  ankle  arthroplasty  (81.4),  and  wound  debridement 
(86.2). 


PROCEDURE  GROUPS  BY  ORGAN  SYSTEM 

Volume  and  length  of  stay  statistics  for  procedures  grouped  by  organ 
system  are  shown  in  Table  7.  Similar  statistics  using  NHDS  data  for 
the  period  1979  through  fiscal  year  1984  are  presented  in  Appendix  B. 

The  following  procedure  groups  had  average  annual  increases  in 
length  of  stay  ranging  from  0.1  percent  to  11.4  percent: 


04 

Cranial  and  Peripheral  Nerves 

08 

Eyelids 

16 

Orbit  and  Eyeball 

30 

Excision  of  Larynx 

31 

Larynx  and  Trachea — operations  other  than  excision 

52 

Pancreas 

67 

Cervix 

69 

Uterus  and  Supporting  Structures 

86 

Skin  and  Subcutaneous  Tissue 

16 


In  many  of  these  groups,  length  of  stay  appears  to  have  increased 
because  of  increased  use  of  outpatient  surgery.  This  increase  has  prob- 
ably occurred  because  only  the  most  seriously  ill  patients  are  treated  as 
inpatients.  We  were  not  able  to  study  this  hypothesis  directly,  how- 
ever. Procedures  in  the  above  groups  that  have  experienced  large 
decreases  in  hospitalization  are:  carpal  tunnel  release  (04),  lens  pro- 
cedures (16),  cervical  conizations  and  biopsies  (67),  dilatation  and 
curettage  (69),  and  excision  or  destruction  of  larynx  tissue  or  lesions 
(30). 

The  increase  in  length  of  stay  for  skin  procedures  (86)  is  due  to  a 
large  increase  in  the  proportion  of  cases  with  wound  debridement  (from 
22  percent  in  1981  to  57  percent  in  fiscal  year  1987).  Larynx  and  tra- 
chea procedures  other  than  excisions  (31)  and  pancreas  procedures  (52) 
also  had  large  increases  in  admissions.  However,  the  procedures 
accounting  for  the  majority  of  cases  in  these  groups  in  fiscal  year  1987 
(permanent  tracheostomies,  and  pancreatomies  and  pancreatec- 
tomies, respectively)  had  little  change  in  length  of  stay. 

The  five  procedure  groups  with  the  greatest  average  annual 
decreases  in  length  of  stay  from  1981  to  fiscal  year  1987,  ranging  from 
-9.3  percent  to  -7.9  percent,  were: 


05  Sympathetic  Nerves  and  Ganglia 

09  Lacrimal  System 

11  Cornea 

26  Salivary  Glands  and  Ducts 

63  Spermatic  Cord,  Epididymis,  Vas  Deferens 


The  procedures  accounting  for  the  majority  of  cases  in  these  groups  are 
relatively  simple:  lumbar  sympathectomy  (05);  dacryocystorhinostomy 
(09);  corneal  transplants  (11);  excision  of  lesions  and  sialoadenectomy 
(26);  and  excisions  of  cysts,  varicocele,  and  hydrocele  (63).  These  pro- 
cedures are  also  being  shifted  to  outpatient  settings.  The  cases  that 
are  treated  on  an  inpatient  basis,  however,  have  shorter  stays  in  fiscal 
year  1987.  These  patients  may  be  more  severely  ill  but  still  require 
fewer  days  of  hospital  care  than  in  1981. 

Four  of  the  five  procedure  groups  with  declining  length  of  stay  also 
had  decreasing  volumes  between  fiscal  years  1984  and  1987.  There  was 
no  clear  relationship  between  volume  and  length  of  stay  for  procedure 
groups  with  increasing  length  of  stay. 

All  procedure  groups  with  declining  length  of  stay  had  decreases 
from  1981  to  fiscal  year  1984  and  from  fiscal  year  1984  to  fiscal  year 
1987.   For  procedure  groups  with  increasing  length  of  stay,  however, 


Table  6 

FORTY  HIGHEST  FREQUENCY  PROCEDURE  CODES 
BY  LENGTH  OF  STAY  IN  1981 


Frequency  Rank  Average  LOS        Percentage  of  Cases 


PrnppnnrP 

A  iUtCUUlC 

Code 

1981 

FY84 

FY87 

1981 

FY84 

FY87 

1981 

FY84 

FY87 

13.4 

26 

19 

129 

2.6 

2.1 

2.3 

0.7 

1.1 

0.1 

13.7 

6 

18 

179 

2.9 

2.3 

2.2 

3.2 

1.2 

0.1 

13.5 

12 

2 

21 

3.0 

2.3 

2.5 

1.8 

6.5 

1.0 

13.1 

1 

3 

98 

3.7 

2.7 

3.1 

8.7 

4.1 

0.2 

04.4 

31 

40 

99 

4.4 

4.0 

4.5 

0.7 

0.5 

0.2 

69.0 

20 

24 

57 

4.9 

4.3 

5.4 

1.2 

0.8 

0.3 

77.5 

33 

29 

55 

6.0 

4.5 

3.3 

0.6 

0.7 

0.4 

14.4 

46 

44 

34 

6.2 

4.8 

3.5 

0.4 

0.5 

0.6 

85.2 

34 

33 

40 

6.3 

5.2 

5.1 

0.6 

0.6 

0.5 

53.0 

5 

6 

6 

6.7 

5.4 

3.8 

3.4 

3.2 

2.7 

85.1 

28 

45 

102 

7.0 

6.2 

6.9 

0.7 

0.4 

0.2 

57.4 

10 

10 

14 

7.3 

6.2 

5.5 

1.8 

2.0 

1.9 

37.8 

47 

39 

35 

7.5 

6.4 

6.2 

0.4 

0.5 

0.6 

53.9 

22 

235 

273 

7.9 

12.0 

11.7 

0.9 

0.0 

0.0 

49.4 

25 

37 

38 

8.0 

6.6 

4.8 

0.7 

0.6 

0.5 

57.3 

39 

38 

43 

8.2 

6.8 

7.6 

0.5 

0.5 

0.4 

70.5 

40 

43 

37 

8.8 

7.4 

5.8 

0.5 

0.5 

0.5 

86.3 

11 

21 

31 

8.9 

8.5 

9.8 

1.8 

1.0 

0.6 

45.4 

51 

25 

19 

8.9 

7.4 

8.7 

0.4 

0.8 

1.0 

68.5 

35 

35 

27 

9.5 

8.4 

6.5 

0.6 

0.6 

0.7 

53.5 

24 

30 

28 

9.6 

8.2 

6.5 

0.7 

0.7 

0.7 

62.4 

64 

53 

39 

10.1 

7.8 

6.8 

0.3 

0.4 

0.5 

85.4 

19 

17 

16 

10.4 

8.7 

6.4 

1.3 

1.4 

1.9 

60.2 

2 

1 

1 

10.6 

8.9 

6.9 

6.7 

6.9 

8.5 

39.4 

53 

31 

23 

10.6 

8.9 

8.2 

0.4 

0.6 

0.9 

68.4 

23 

23 

18 

11.4 

10.2 

8.4 

0.8 

0.9 

1.1 

78.6 

36 

48 

56 

11.5 

9.4 

8.1 

0.6 

0.4 

0.3 

37.7 

8 

8 

11 

13.1 

11.2 

9.4 

2.4 

2.1 

2.3 

38.1 

14 

9 

13 

13.2 

10.6 

8.8 

1.5 

2.1 

2.0 

44.1 

55 

22 

93 

13.6 

10.5 

11.0 

0.3 

1.0 

0.2 

51.2 

3 

5 

3 

14.3 

12.6 

10.8 

4.5 

3.9 

4.7 

38.0 

27 

36 

26 

15.6 

13.3 

12.4 

0.7 

0.6 

0.7 

36.0 

307 

65 

17 

15.7 

7.6 

6.9 

0.0 

0.3 

1.8 

80.5 

60 

27 

22 

15.8 

13.8 

10.9 

0.3 

0.7 

0.9 

38.4 

78 

28 

20 

16.1 

14.8 

14.5 

0.2 

0.7 

1.0 

39.5 

62 

58 

36 

16.2 

12.5 

9.7 

0.3 

0.3 

0.5 

36.1 

17 

11 

5 

16.4 

15.7 

15.3 

1.4 

2.0 

3.4 

79.1 

38 

32 

33 

16.5 

13.6 

11.6 

0.5 

0.6 

0.6 

54.5 

29 

41 

25 

18.2 

16.9 

15.4 

0.7 

0.5 

0.7 

39.2 

13 

13 

8 

18.3 

16.6 

14.8 

1.6 

1.8 

2.5 

81.5 

18 

14 

7 

18.9 

16.1 

13.7 

1.4 

1.8 

2.6 

81.4 

21 

16 

9 

19.0 

15.2 

12.4 

1.1 

1.5 

2.4 

20 


Table  6— continued 


Frequency  Rank  Average  LOS        Percentage  of  Cases 


X  ruccuurc 

1  Qft1 

±1701 

r  i  <y± 

FVR7 

1  Qftl 

r  i  ot 

FVS7 
r  ioi 

1  Qftl 

FYR7 

79.3 

4 

4 

2 

19.0 

15.5 

13.4 

3.7 

4.1 

4.9 

45.7 

7 

7 

4 

19.7 

17.8 

15.9 

2.5 

2.6 

3.4 

03.0 

30 

34 

24 

19.9 

17.0 

12.5 

0.7 

0.6 

0.9 

54.1 

16 

26 

29 

20.3 

19.3 

15.4 

1.5 

0.7 

0.6 

78.5 

37 

57 

50 

20.3 

15.9 

13.2 

0.5 

0.4 

0.4 

81.6 

9 

12 

12 

20.4 

17.2 

14.6 

1.9 

1.9 

2.1 

35.2 

61 

50 

30 

20.4 

19.6 

19.0 

0.3 

0.4 

0.6 

45.6 

63 

49 

32 

21.7 

19.8 

19.2 

0.3 

0.4 

0.6 

86.2 

32 

20 

10 

25.7 

19.6 

18.8 

0.6 

1.1 

2.3 

84.1 

15 

15 

15 

26.6 

21.9 

18.5 

1.5 

1.6 

1.9 

SOURCE:  HCFA  (1981  MEDPAR,  FY84  and  FY87  PATBILL  files). 
NOTE:  Code  listed  if  one  of  the  top  40  codes  in  1981,  FY84,  or  FY87. 


the  increases  occurred  almost  entirely  between  fiscal  years  1984  and 
1987.  Most  of  these  procedure  groups  had  declining  lengths  of  stay 
before  fiscal  year  1984. 

The  percentage  change  in  length  of  stay  did  not  vary  considerably 
across  procedure  groups,  as  shown  in  Table  8.  Procedure  groups  with 
long  lengths  of  stay  declined  only  slightly  more  rapidly  than  those  with 
short  lengths  of  stay.  Procedure  groups  with  the  shortest  lengths  of 
stay  in  1981  (i.e.,  less  than  five  days)  declined  by  3.2  percent,  whereas 
those  with  the  longest  lengths  of  stay  (i.e.,  more  than  15  days)  declined 
by  4.2  percent. 


THIRTY  HIGHEST-VOLUME  PROCEDURE  CODES 

Trends  in  volume  and  length  of  stay  for  the  30  highest-volume  pro- 
cedures in  fiscal  year  1987  are  presented  in  Table  9.7  These  procedures 
accounted  for  about  two-thirds  of  all  Medicare  surgical  cases  and  also 
about  two -thirds  of  all  Medicare  Part  A  charges  by  surgical  cases  in 
fiscal  year  1987.  As  described  in  the  Methods  subsection,  certain  pro- 
cedures presented  analytical  problems  because  of  coding  changes  over 
time  or  frequent  occurrence  with  a  second  surgery,  so  the  findings  for 
these  procedures  should  be  interpreted  with  caution.  These  procedures 


The  highest-volume  procedure  in  1981  (13.1,  intracapsular  extraction  of  lens)  does 
not  appear  in  this  table  because  its  volume  decline  was  so  substantial  it  was  ranked  98th 
in  fiscal  year  1987. 


21 


be 
C 
«5 

o 


ft 

s 


c 

§• 
fa 


OSCOCOCDCOCOrHCOOit> 


lO  h  W  N  O  W  H 
CO  rH_  Oi  rH_  Oi  rH_ 


q  i>  co  iq  in  w 
o  co  op  o_  ^  o 


I    w    |    w    |    w         w  I 


iONO(0OMNC000Ot»hC»0) 


oq 

©  ^  i-H  »o  © 

I     W     |     W.   |  w 


CD  rH 


©   CO   CN   rH  rH 


00  rH 
t>  CN 


CO  Oi  ©  CO  OS 
t>        CO  i-H  t>  o 

I  w  I  w  I  w 


m  in  oo  tc  o  h 
oo  o  r>  o  co  o 


HOiOiOHOlMOCCNHlOHOOHOOH 
C)C^OCOOTj3ocdo<NOU3i-HCNOCOd 


CO  CO  lO  tO  00  CN 

i-5  d  d  co  co  d 

OI  N — '  " — '  rH  " — ' 


HQlf3H(NN(DOHOH 

diododdcod^'dcod 


q  h  q  h 

d  cd  d  co  d 


o 

CN 

CO 

CO 

co 

Oi 

rH 

co 

to 

CN 

CN 

00 

Oi 

cn" 

to 

CO 

00 

Oi 

lO 

d 

CO 

d 

oi 

d 

d 

oi 

d 

oi 

d 

CO 

rH 

CO 

d 

co 

d 

id 

d 

d 

■<* 

CM 

CN 

i— i 

I-H 

i-i 

o> 

to 

CO 

CO 

Oi 

t~ 

CO 

Oi 

CO 

lO 

CO 

23 

to 

CN 

rH 

co 

i> 

Tf 

to 

to 

00 

Oi 

CO 

O 

^ 

to 

Oi 

T-H 

to 

CN 

i— 1 

CN 

rH 

Oi 

o 

to 

o 

t> 

CO 

co 

CO 

CO 

Oi 

to 

§ 

to 

o 

CN 

t> 

co 

rH 

Oi 

Oi 

o 

co 

to 

t> 

t> 

co 

c~- 

CO 

rH 

CO 

to 

^ 

rH 

CN 

CN 

CN 

CN 

OS 

Oi 

CO 

CO 

00 

00 

Oi 

co 

o 

CN 

to 

o 

o 

t> 

CN 

CO 

t- 

CO 

rH 

l> 

Oi 

CO 

CN 

Oi 

T-l 

s 

rH 

CO 

rH 

<M 

CO 

CN 

CN 

T  i 


J3 

p. 


be 

'o 


O  rH 
rH  rH 
O  O 


-<t         IX)  (N  O)  lC  CO 

"f  9^  S{ 


© 

» 
* 

00 

* 
* 

1 

CD 
1 

■<tmcoojqo5noqo)'<to«0(NO 

(NHWd^OHHfNHOidOH 

t  — '  t  — '  I  ~ — '  I  —  I  — '  I  —  I 


oo  h  io  t(«  t->  n 
o  od  o  t>i  t>  1-5 


OiionoiiOHcowc* 


n  <o  n  o>  M  H 


* 

to 

to 

CO 

00 

CN 

00 

1 

1-5 

CN 

cxji-ji-jui^oqcqiocoqcouDMcocoioqiooirH 

^-T1  ~ — '    I  " — '    I  " — '  ' — '    I  — '    t  — '    I    —    I  ^ — '    I  — '    1  ' — ' 


-t  «>  lO  H  q  «o 
>  (N  Oj  H  (N  H 

I  —  ■  —  I  — 


tO 

o 

CO 

CO  i-H 

co 

OS 

CM 

o 

CO 

oo 

i— l 

CM 

00 

CO 

CN 

tO 

tO 

l-H 

CO 

© 

cd 

d 

cn 

d 

d  to 

d 

1-5 

d 

id 

d 

cd 

d 

d 

d 

© 

d 

cd 

d 

d 

d 

o 

tO 

o 

l-H 

CO 

CM  CO 

CO 

U5 

CN 

CN 

© 

i— i 

00 

i— i 

CO 

CN 

00 

CO 

CN 

CN 

© 

Tj5 

d 

cd 

d 

d  co 

d 

CN 

d 

to 

d 

CO 

d 

d 

d 

00 

d 

d 

d 

d 

HO)CO«OHOOtCO)HOO«<OlNCC(NMOOh(N(NOOn 

drid^dtodiNdujd^diodiodHdcodtod 


tO 

CO 

o 

o 

CO 

t> 

co 

co 

to 

o 

to 

t> 

© 

© 

CO 

00 

CN 

l-H 

l-H 

i-H 

CO 

CO 

CN 

© 

CO 

o 

o 

CO 

oO 

to 

to 

tO 

to 

CN 

i—i 

l-H 

i-H 

0> 

C 
o 
Eh 


00  OS  O  i-H 
i-H         i-H         CN  CN 

o      o      o  o 


CN  -*f  lO 
CN  CN  CN 

o      o  o 


23 


h  o  oo  ao  to 

H  N  Tf  ri  rl  O 
I     w     I     w  W 


* 

* 

* 

* 

* 

* 

* 

* 

* 

CM 

CO  rH 

CO 

* 

00 

in 

* 

cq 

co 

* 

CO 

rH  rH 

CM 

* 

1— 1 

* 

CO 

* 

rH 

co 
1 

3? 

© 

rH 
1 

© 

1 

d 

1 

o  iC 

© 

co 
1 

d 

1 

d 

co 
1 

«<35«oo«iNWWcniONH^oocft«iioiNiownKi^noo® 


NcocoeowriioeoeiciriH  ho  6  d  « 
t  " — '  I  —  ■  ' — '  ^ — ■  —  i  - — '  1  ' — '  I  — '  I  — '  t 


cococo©eooqcoi> 


CO 


iO(Oiqujqncot*N« 
ddaddrndddind 

'         ^  rH       '  CO  ^  i-l  ^ 


cod^dddojoH 


rH   t>   rH   t>  t-l 

d  n  d  d  d 


lO  in 

00 

rH 

CN 

in 

H  CN  05 

CO 

rH 

CN 

co 

rH 

rH 

CO 

rH 

CO 

©  © 

o 

05 

d 

d 

t>  O  lO 

d 

d 

d 

d 

d 

d 

d 

CN 

d 

d 

d 

d 

lO  in 

H 

O 

CO 

00 

rH 

m  co  m 

co 

co 

in 

o 

rH 

rH 

Oi 

CN 

<N 

O  rH 

H 

o 

d 

in 

rH 

co  d  d 

d 

d 

d 

d 

d 

d 

CN 

d 

d 

d 

d 

CN 

d 

C- 

CO 

m 

CO 

CN 

O 

O 

m 

00 

O 

CN 

CN 

CO 

rH 

m 

CN 

rH 

rH 

rH 

CN 

rH 

00 

CO 

E- 

m 

t> 

CN 

CN 

CO 

00 

in 

© 

CD 

O 

CO 

m 

CN 

CN 

rH 

© 

<N 

CO 

CO 

CN 

CO 

CO 

oo 

t"- 

CO 

l> 

o 

CO 

CO 

© 

m 

co 

CN 

CN 

rH 

t- 

rH 

m 

CN 

00 

rH 

m 

O 

CO 

-«* 

rH 

© 

rH 

CN 

CO 

I> 

CO 

m 

m 

CO 

CO 

CN 

rH 

© 

CO 

CN 

CN 

rH 

© 

CO 

CN 

in 

CO 

t> 

CO 

CO 

o 

rH 

rH 

CO 

CO 

m 

rH 

rH 
rH 

T  T 


co  £ 


©  O 

CN  CO 

o  o 


bo 
c 


3 

M 

I 

a 

C 

3 


2  S 

CO 

a  > 

g  « 

pi  > 

03  »H 
0>  CO 
JS  * 


C 
CO 

t5 

CO 

S3 


1 


i-l  CN  OS 
CO  ©  CN 


t>  TJH  ^ 

71  C  00  d- 


TfdcodeidpjdiNOHOhdd 


H  N  ®  N  N  CO 
id  O  H  H  06  O 


O  CO  CO 
•«*  1-4 

I  — ' 


CO  H 

(O  ri  ni  d  00 


o^o<Noeoo^o»oocoocdodi^«oo 

I  w  I  w     w  I  w 


I  — "  I  —  1  - — ' 


qw^w^NnNoqHOjNqNeoHHHHiow 

OOOCOOI>OtOOTj50irfoc5ocOO»COt>OrH 


o  o  to  OS  o 
d  10  d  d 


owoo^NiNWHQOHt-NawoHioHanNHa^coo 


05t»NMNmiO(N^HC<3(NO(NQONCOHa5Tl«QOH(000(CO 


CO 

CO 

to 

CO 

1— 1 

CO 

t> 

OS 

CO 

1— t 

CM 

CN 

os 

00 

CN 

t— 1 

CN 

OS 

00 

<M 

co 

CO 

CN 

CO 

00 

i-H 

[- 

1— 1 

"«* 

10 

O 

CO 

10 

CN 

CO 

■<* 

l—l 

CO 

CN 

CO 

00 

CN 

t> 

CO 

CO 

CO 

CO 

10 

CN 

CN 

CO 

OS 

OS 

OS 

f— 1 

CO 

0 

3 

CN 

I> 

<«* 

CN 

35 

8 

CO 

0 

CO 

CO 

CN 

CN 

CO 

CN 

CO 
1—1 

"* 

CN 

CO 

CN 
CN 

CN 

CO 


CO  HH  £S 


a 

I 


rH  CN 
O  O 


25 


■5b 
o 
■j 


o 
c 

I 

fa 


H   N  H 

^  d  <<* 
i  w  i 


NconnNWwwnc^HqtqoqwHooio^oo^quj 

I  —  I  —  1  — ' 


05coifi^_qco^^Nq(Na)<^<NO>iqc^<^iniqHC^LOQqo50 
^dridoddHdioddd^d^ri^ddHiOHiod 


Ot-CO^Ofl)HiOHiOOO«5 


n  co  q  ic  in  >  q 
I  —  I  —  ■  —  ■  —  l  —  I  —  l  —  1  —  I 


lO  Oi  N  H  O)  t»  O) 


(O   H   H   H   CO  H 

^  d  in  d  od  d 


rHrH©rHrHrHCM© 

t>c5«?dc^dt>d 


dddrid^dddod 


©rH00CMt~rHlOrH©rH00rHCM©l>COt>rH"«a<rHCO 

^dtdddd^d^dflidoid^d^d^dio 


t>  CM  t> 

N  d  <o 


oo  P 

CO 

cm" 

C-  rH~ 

m  cn 

CO 

cm" 

oo 

© 

t> 

CO 

oo 

CM 

CN 

CO  CO 

od  d 

d 

d 

co 

o  od  o 

od  d 

d 

d 

d 

in 

d 

d 

d 

in 

d 

d 

d 

d  od 

i-t  w 

i-H 

rH 

00 

CO 

rH 

rH 

CM 

t> 

t> 

CM 

co 

m 

CM 

i— i 

CO 

© 

CM 

iH 

00 

CM 

co 

CO 

CM 

cm 

O 

oo 

o 

co 

CM 

CM 

CM 

t> 

CO 

CO 

CM 

CO 

CM 

1— t 

rH 

m 

1— 1 

t> 

CM 

CM 

CD 

co 

^ 

co 

m 

CT> 

o 

O 

CM 

oo 

rH 

CM 

CM 

<M 

Tj" 

© 

3 

rH 

CM 

8 

CO 

m 

rH 

CO 

m 

^ 

Oi 

CM 

rH 

t> 

co 

rH 

CM 

rH 

rH 

rH 

CO 

CO 

Oi 

CO 

CO 

t> 

rH 

oo 

"tf 

CO 

o 

00 

rH 

rH 

t> 

00 

CD 

co 

in 

m 

00 

CO 

oo 

co 

00 

O 

© 

os 

CM 

CD 

oo 

© 

CM 

CO 

rH 

CO 

m 

CM 

rH 

rH 

rH 

co 

a> 

-8 
2 


rS 

& 


T 
I 

b 

CO 
C 

D 


t 

& 

M 

O 


m  co  t>  oo 
m  m  m  m 
o      o      o  o 


S|  h  q  ci  otqqm^aqflqeooqv^H  n  op  h  a  n  o  h  aq  aq 

*  *  *  *  *  *  * 

*  v  »       -         *       -  «  *  v  ,  ,  v  .  *  *       ,         *       -  ,  ,  -  *  s  


n^cowooop:io>iaoooifloooioc>5^^w«iot*N05^ 


CO       oq  i-J 
d  d  >  d  iri 


i-J   CO   rH  CO  CO 

©  CD  ©  OS  ©  CO 


ccoqnqHoo(NrtH«5H 
©t>©os©©©cd©'©© 


©  ^  ih 

O  CO  o 


cDcgco^Tf^cq^oqcNoq^fOscq 
indoid^d^doddcdd^d 


LO  CO  CO 
N  O  lO 


rH  i-l   CO   O   CO  iH 

©  ©'  ©  io  ©  cd  © 


NNhHOHfl5HP3P:OiOninO)Ht»N>HNHiNH 

ddddododdiddaddddiddiddoddHdood 


OS 

CO 

LO 

o 

CO 

o 

co 

CO 

1-H 

CO 

o 

CD 

CO 

CO 

CO 

CO 

OS 

CO 

OS 

CO 

CD 

CO 

CO 

t> 

CD 

CO 

OS 

CO 

OS 

t> 

CO 

LO 

o 

t> 

OS 

o 

CO 

It 

1—1 

OS 

co 

CO 

"<* 

CO 

lO 

CO 

o 

CO 

LO 

c- 

OS 

"«* 

CO 

o 

co 

CO 

lO 

CM 

CD 

CO 

CO 

co 

CO 

CO 

CO 

o 

00 

"<* 

LO 

co 

co 

o 

o 

CO 

"<* 

I> 

CO 

OS 

OS 

LO 

■«* 

© 

LO 

o 

o 

CO 

co 

CO 

lO 

LO 

o 

o 

1— 1 

Tf 

CO 

o 

t> 

CO 

CO 

CO 

CM 

o 

•<* 

CO 

t- 

CO 

00 

t> 

OJ 

LO 

LO 

OS 

LO 

LO 

CO 

OS 

1 

CO 

LO 

CO 

t> 

LO 

CD 

CO 

CO 

CO 

co 


27 


a 

eO 
XI 


o 


fl 

o 
o 

I 

I- 
a> 

■8 


CM  O 


©  CO  ©  l> 


•^f  00 
^  © 


-r)>  t> 
(N  IN  H 


WH>HHOHHC!5^lOrH 


ONfllNCIOt-HOOCOOlH 


"  6  to  d  o  d 


CO 

CM 

00 

o 

o 

Oi 

CM 

oo 

lO 

CO 

00 

CD 

00 

^ 

1— 1 

CM 

1-4 

1—1 

CM 

o 

o 

i-^ 

^ 

lO 

IC 

o 

CM 

1—1 

s 

1— 1 

CM 

CM 

C5 

i-l 

e 

a 

N 

1 

I 

s 

a> 


PQ  J3 


co  m 
oo  oo  oo 
o      o  o 


VI 


1  a  " 

C   o  fl 

•J  to  "  ■ 

dS'ss 

E  1  £  d 

Oh   LO  «  ft 

-      CM  - 

g    «  § 

CO  <U 

»  go 

T3    -H  <u  O 

fl    05  -A  vi 

CO    ^  Vl 

2  £  °  VI 

E  J  £  g 

^  to  v 

P5   o  o>  © 

<  g>  s  * 

Pm   -H  fA 


i-i  >> 

i-l  o 

'  T3 


(D  £ 

fl  > 

CO  CD 

a  — 1 

fl  w 

a>  co 

fa  y 
cO 

|  I 

»  -a 

T3  « 


o 
DC 

fl?  ±2   fa  © 

l_J      CS      CO  > 

o  «  £  e 

CO  CO    ,Q  o 


28 


are  identified  in  Table  9,  and  a  detailed  description  of  their  particular 
problems  is  provided  in  Appendix  A.  Statistics  for  29  of  these  30  pro- 
cedures between  1979  and  fiscal  year  1984  based  on  NHDS  data  are 
presented  in  Appendix  C. 

All  30  highest-volume  procedures  declined  in  length  of  stay  from 
1981  to  fiscal  year  1987.  The  average  annual  rate  of  decline  was  statis- 
tically different  from  zero  for  every  procedure  except  45.4,  local  exci- 
sion of  the  large  intestine.  This  procedure  was  one  of  only  two  pro- 
cedures with  an  increase  in  length  of  stay  between  fiscal  years  1984 
and  1987. 

The  procedures  with  the  greatest  average  annual  declines,  excluding 
procedures  with  coding  problems,  were:8 

53.0         Unilateral  inguinal  hernia  repair 
85.4  Mastectomy 

03.0  Exploration  and  decompression  of  spinal  canal  struc- 
tures 

81.4  Knee  and  ankle  arthroplasty 
60.2         Transurethral  prostatectomy 

The  average  annual  rate  of  decline  in  length  of  stay  ranged  between  6.8 
and  8.8  percent. 

The  procedures  with  the  smallest  average  annual  declines  in  length 
of  stay  were: 

45.4         Local  excision  or  destruction  of  lesion  or 
tissue  of  large  intestine 

36.1  Bypass  anastomosis  for  heart  revascularization 

35.2  Replacement  of  heart  valve 

38.4         Resection  of  vessel  with  replacement 

Each  of  these  procedures  declined  by  less  than  2  percent  annually. 

All  30  procedures,  except  laparatomy,  had  volume  increases  between 
1981  and  fiscal  year  1984.  Several  procedures  had  large  volume 
increases  that  continued  until  fiscal  year  1987,  including:  heart  sur- 
geries (36.1,  38.4,  and  35.2),  hip  replacements  (81.5),  other  leg  arthro- 
plasties (81.4),  intervertebral  disc  surgery  (80.5),  colon  surgery  (45.4), 
and  wound  debridement  (86.2). 


8For  procedure  code  85.4,  the  proportion  of  cases  having  radical  mastectomies 
declined  from  about  12  percent  in  1981  to  only  3  percent  in  fiscal  year  1987.  The  aver- 
age annual  decline  in  length  of  stay  for  radical  mastectomy  cases,  however,  was  the  same 
as  for  other  mastectomies— about  7.7  percent  per  year. 
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Table  8 

PROCEDURE  GROUPS,  BY  LENGTH  OF  STAY  IN  1981 


Change  81-87 

Average  LOS   

Av.  Ann.    No.  of 


Surgical  Category 

1981 

FY84 

FY87 

Percent 

Days 

19 

Middle  ear— reconstructive 

2.9 

2.5 

1.9 

-6.9 

-1.0 

13 

Lens 

3.4 

2.4 

2.6 

-4.4 

-0.8 

08 

Eyelids 

3.8 

4.0 

6.5 

9.2 

2.7 

09 

Lacrimal  system 

3.9 

3.0 

2.2 

-9.3 

-1.7 

15 

Extraocular  muscles 

3.9 

3.1 

2.9 

-4.9 

-1.0 

82 

Muscle,  tendon,  fascia— hand 

4.4 

3.6 

3.4 

-3.8 

-0.9 

16 

Orbit  and  eyeball 

A  C 

4.D 

A  ft 

4.9 

4.7 

0.6 

0.2 

21 

Nose 

4.6 

3.9 

3.8 

-3.3 

-0.8 

11 

Cornea 

4.8 

3.9 

2.8 

-8.3 

-2.0 

04 

Cranial,  peripheral  nerves 

4.9 

4.4 

4.9 

0.1 

0.0 

12 

Iris,  ciliary  body,  sclera 

4.9 

3.9 

3.8 

-4.2 

-1.1 

69 

Uterus  and  supp  structure — other 

5.0 

4.4 

5.4 

1.6 

0.5 

24 

Teeth,  gums,  alveoli — other 

5.2 

4.3 

4.8 

-1.3 

-0.4 

10 

Conjunctiva 

5.5 

4.4 

5.5 

0.0 

0.0 

22 

Nasal  sinuses 

5.6 

4.8 

4.4 

-4.0 

-1.2 

14 

Retina,  choroid,  vitreous,  posterior  chamber 

5.6 

4.5 

3.5 

-7.6 

-2.1 

61 

Scrotum  and  tunica  vaginali 

5.7 

4.7 

3.7 

-7.0 

-2.0 

63 

Spermatic  cord,  epididymis 

5.8 

4.4 

3.3 

-9.1 

-2.5 

20 

Middle  and  inner  ear — other 

5.8 

5.2 

5.0 

-2.4 

-0.8 

92 

Implant/insert  radioactive  device 

5.9 

4.9 

4.5 

-4.4 

-1.4 

26 

Salivary  glands/ducts 

6.2 

4.6 

3.5 

-9.0 

-2.7 

b7 

Cervix 

5.0 

b.b 

rv  ft 
0.9 

ft  o 

0.3 

64 

Penis 

6.4 

5.3 

4.6 

-5.5 

-1.8 

27 

Mouth  and  face — other  operations 

6.8 

6.2 

6.7 

-0.2 

-0.1 

18 

External  ear 

6.8 

6.3 

5.1 

-4.8 

-1.7 

28 

Tonsils  and  adenoids 

6.9 

6.4 

6.5 

-1.1 

-0.4 

00 

Hernia  repair 

7.0 

a  o 
o.o 

A  Q 

—  LI 

—I.  1 

49 

Anus 

7.8 

6.5 

5.1 

-6.8 

-2.7 

74 

Cesarean  section 

8.0 

6.8 

6.3 

-3.8 

-1.7 

85 

Breast 

8.4 

7.3 

6.1 

-5.2 

-2.3 

58 

Urethra 

8.5 

7.0 

6.0 

-5.6 

-2.5 

66 

Fallopian  tubes 

8.6 

5.7 

5.6 

-7.0 

-3.0 

57 

Urinary  bladder 

8.7 

7.5 

7.1 

-3.3 

-1.6 

70 

Vagina 

8.9 

7.6 

6.2 

-6.0 

-2.8 

83 

Muscle,  tendon,  fascia,  bursa — except  hand 

9.0 

9.0 

8.3 

-1.4 

-0.7 

06 

Thyroid/parathy  glands 

9.2 

8.1 

6.5 

-5.7 

-2.8 

71 

Vulva  and  perineum 

9.3 

8.8 

9.1 

-0.4 

-0.2 

62 

Testes 

9.7 

7.7 

6.8 

-5.8 

-2.9 

77 

Other  bones — incision/excision 

9.9 

8.4 

9.0 

-1.6 

-0.9 

30 

Larynx — excision 

10.0 

9.1 

11.0 

1.6 

1.0 

76 

Facial  bones  and  joints 

10.3 

7.9 

7.8 

-4.6 

-2.6 

30 


Table  8 — continued 


Change  81-87 

Average  LOS   

Av.  Ann.    No.  of 


Snrcripfll  C*.f*t&anT\j 
OUigitai  Vw/ Q. UC gyJl y 

1981 

FY84 

FY87 

X  CI  1 

Days 

68 

Uterus — other  incision/excision 

10.7 

9.6 

7.8 

-5.0 

-2.8 

60 

Prostate  and  seminal  vesicle 

10.8 

9.2 

7.2 

-6.7 

-3.7 

25 

Tongue 

11.0 

8.8 

9.2 

-2.9 

-1.8 

80 

Joint  structure — incision/excision 

11.2 

10.4 

10.6 

-0.9 

-0.6 

59 

Urinary  tract — other  operations 

11.3 

9.8 

7.1 

-7.5 

-4.2 

29 

Pharynx 

11.5 

10.5 

8.5 

-4.8 

-2.9 

47 

Appendix 

12.0 

10.9 

10.0 

-2.9 

-2.0 

40 

Lymphatic  system 

12.2 

10.6 

9.7 

-3.7 

-2.5 

37 

Heart  and  pericardium — other  operations 

12.5 

10.5 

9.2 

-5.1 

-3.4 

56 

Ureter 

13.4 

10.7 

8.3 

-7.6 

-5.1 

38 

Vessels — incision/excision/occlusion 

14.1 

12.1 

11.3 

-3.7 

-2.8 

65 

Ovary 

14.4 

12.7 

10.7 

-4.8 

-3.7 

86 

Skin  and  subcutaneous  tissue 

14.5 

14.7 

16.1 

1.8 

1.6 

34 

Chest  wall,  pleura,  diaphragm 

14.7 

14.1 

13.2 

-1.8 

-1.5 

51 

Gallbladder  and  biliary  tract 

14.8 

13.2 

11.3 

-4.4 

-3.5 

87 

Biliary  tract  X-ray 

15.2 

12.8 

10.3 

-6.3 

-5.0 

78 

Bones  excluding  facial — other  operations 

15.7 

12.5 

10.8 

-6.1 

-4.9 

31 

Larynx  and  trachea — other  operations 

15.8 

24.5 

30.3 

11.4 

14.5 

48 

Rectum  and  perirectal  tissue 

15.8 

14.0 

13.3 

-2.8 

-2.5 

36 

Heart  vessels 

16.5 

14.7 

12.4 

-4.6 

-4.1 

33 

Lung  and  bronchus — other  operations 

16.5 

15.9 

16.4 

-0.1 

-0.1 

39 

Vessels — other  operations 

16.9 

14.6 

12.7 

-4.6 

-4.1 

44 

Stomach— other  operations 

17.5 

13.6 

16.3 

-1.2 

-1.3 

07 

Other  endocrine  glands 

18.1 

16.2 

14.9 

-3.1 

-3.1 

81 

Joint  structure — repair  and  plastic  operations 

18.2 

15.3 

12.9 

-5.6 

-5.3 

42 

Esophagus 

18.2 

14.8 

13.4 

-5.0 

-4.9 

45 

Intestine— incision/excision/anastomosis 

18.4 

15.8 

14.8 

-3.5 

-3.6 

32 

Lung  and  bronchus — excision 

18.5 

17.1 

15.2 

-3.2 

-3.3 

79 

Reduction  of  fracture  and  dislocation 

18.7 

15.3 

13.1 

-5.8 

-5.6 

54 

Abdominal  region — other  operations 

18.8 

17.0 

14.6 

-4.1 

-4.2 

50 

T  •  

Liver 

1  O  ft 

18.9 

i  a  ft 

t  n  i 
17.1 

-l.b 

—1.7 

46 

Intestine — other  operations 

19.3 

17.7 

15.9 

-3.1 

-3.3 

55 

Kidney 

19.3 

16.8 

15.1 

-4.1 

-4.3 

05 

Sympathetic  nerves,  ganglia 

19.6 

15.9 

12.0 

-7.9 

-7.6 

03 

Spinal  cord/canal 

19.6 

16.8 

13.0 

-6.6 

-6.6 

35 

Heart  valves  and  septa 

19.9 

19.5 

17.9 

-1.8 

-2.0 

41 

Bone  marrow  and  spleen 

21.9 

19.0 

18.0 

-3.2 

-3.9 

43 

Stomach — incision/excision 

23.2 

20.2 

17.7 

-4.4 

-5.4 

02 

Skull  and  brain— other  operations 

23.2 

20.5 

17.8 

-4.3 

-5.4 

52 

Pancreas 

23.6 

23.9 

25.0 

1.0 

1.4 

01 

Skull  and  brain — incision/excision 

25.0 

21.6 

18.5 

-4.9 

-6.5 

84 

Musculoskeletal  system — other 

25.2 

20.9 

17.7 

-5.7 

-7.5 

SOURCE:  HCFA  (1981  MEDPAR,  FY84  and  FY87  PATBILL  files). 
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The  following  procedures,  excluding  those  with  potential  classifica- 
tion problems,  declined  in  volume  between  fiscal  years  1984  and  1987: 
unilateral  inguinal  hernia  repair  (53.0),  pacemaker  insertion  (37.7), 
endarterectomy  (38.1),  and  transurethral  excision  or  destruction  of 
bladder  tissue  (57.4).  All  of  these  procedures  had  large  volume 
increases  between  1981  and  fiscal  year  1984. 


IV.  CONCLUSIONS 


Several  important  developments  in  health  care  delivery  and  financ- 
ing occurred  during  the  late  1970s  and  early  1980s  that  affected  trends 
in  hospital  inpatient  length  of  stay  for  Medicare  patients.  Perhaps  the 
most  important  was  the  Medicare  PPS.  This  system  of  fixed  pay- 
ments, based  on  DRGs,  was  proposed  in  late  1982,  adopted  by  Congress 
in  April  1983,  and  implemented  in  fiscal  year  1984  (i.e.,  as  of  October 
1983).  PPS  provides  strong  incentives  for  hospitals  to  improve  their 
efficiency  and  reduce  services.  PPS  was  not  the  only  important  change 
in  federal  financing  policy,  however.  During  fiscal  year  1983,  before 
the  start  of  PPS,  hospitals  were  subject  to  a  form  of  incentive  reim- 
bursement for  Medicare  patients  adopted  as  part  of  the  Tax  Equity 
and  Financial  Recovery  Act  (TEFRA).  TEFRA  established  limits  on 
hospital  payments  after  adjusting  for  hospital  case  mix  using  DRGs. 
TEFRA  provided  incentives  for  hospitals  to  improve  their  efficiency 
because  they  were  allowed  to  keep  a  portion  of  the  difference  between 
their  charges  and  the  TEFRA  limits. 

In  addition  to  these  changes  in  financing,  other  concurrent  factors 
affected  trends  in  hospital  length  of  stay.  The  two  most  important  fac- 
tors were  increased  use  of  outpatient  surgery  for  certain  procedures  and 
increased  use  of  complex  surgical  procedures  because  of  diffusion  of 
medical  technology. 

Our  findings  provide  further  insight  into  recent  trends  in  length  of 
stay,  particularly  for  surgical  cases.  Historically,  Medicare  length  of 
stay  declined  about  2.7  percent  per  year  for  medical  cases,  and  about 
1.9  percent  per  year  for  surgical  cases,  between  1967  and  1975. 
Between  1975  and  1981,  length  of  stay  declined  at  a  somewhat  slower 
rate  (Gornick,  1982).  Between  1981  and  fiscal  year  1984,  however,  we 
found  average  annual  decreases  in  length  of  stay  of  5.0  percent  for 
medical  cases  and  3.8  percent  for  surgical  cases.  These  rates  of 
decrease  are  much  greater  than  previous  trends  and  appear  to 
represent  a  strong  hospital  response  to  both  TEFRA  and  PPS.  Data 
from  other  sources  (ProPAC,  1988;  Guterman  and  Dobson,  1986)  indi- 
cate that  the  largest  declines  in  length  of  stay  occurred  between  1982 
and  1984.  Those  findings,  combined  with  our  results,  suggest  that 
there  was  a  strong  anticipatory  response  to  PPS,  which  was  imple- 
mented in  October  1983. 

Aggregate  length  of  stay  for  Medicare  cases  has  remained  relatively 
constant  since  fiscal  year  1985.  The  average  length  of  stay  for  medical 
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cases  has  remained  relatively  stable  and  has  increased  slightly  for  sur- 
gical cases.  Our  study  demonstrates  that  these  recent  trends  are  the 
result  of  two  opposing  effects.  Length  of  stay  has  continued  to  decline 
for  most  medical  and  surgical  cases  but  inpatient  case  mix  for  surgical 
cases  has  shifted  substantially  toward  longer-stay  procedures.  After 
adjusting  for  case-mix  changes  among  surgical  cases,  length  of  stay 
continued  to  decline  between  fiscal  years  1984  and  1987.  Furthermore, 
the  rate  of  annual  decline  after  fiscal  year  1984  was  almost  as  large  as 
the  rate  of  annual  decline  between  1981  and  fiscal  year  1984.  This 
finding  indicates  that,  after  adjusting  for  case  mix  change,  PPS  contin- 
ued to  have  a  strong  effect  on  reducing  surgical  lengths  of  stay. 

Geographic  differences  in  average  length  of  stay  have  not  dimin- 
ished. Average  length  of  stay  varied  considerably  across  census  region 
and  between  urban  and  rural  areas  in  1981.  These  differences 
remained  in  fiscal  year  1987. 

Our  analysis  of  the  30  highest-volume  procedures  in  fiscal  year  1987 
found  that  the  percentage  reductions  in  length  of  stay  varied  consider- 
ably across  procedures.  These  procedures,  which  account  for  about 
two-thirds  of  all  Medicare  surgical  cases,  continued  to  decline  in  length 
of  stay  after  fiscal  year  1984. 

Our  findings  support  the  overall  conclusion  that  PPS  has  had  a  sub- 
stantial and  continuing  impact  in  reducing  one  important  component 
of  hospital  services,  i.e.,  inpatient  days.  Another  recent  study  found 
that  the  reduction  in  inpatient  days  during  the  first  two  years  of  PPS 
was  partially  offset  by  an  increase  in  days  in  PPS -exempt  units,  such 
as  rehabilitation  hospitals  (Newhouse  and  Byrne,  1988). 

The  ongoing  influence  of  PPS  on  length  of  stay  has  been  offset  by  a 
shift  in  case  mix  toward  procedures  that  require  longer  lengths  of  stay. 
This  shift  in  case  mix  is  due  to  greater  use  of  outpatient  surgery  and  to 
advances  in  medical  technology.  Both  of  these  factors  tend  to  reduce 
short-stay  admissions  and  to  increase  long-stay  admissions,  and  neither 
effect  is  directly  attributable  to  PPS.  Use  of  outpatient  surgery  was 
increasing  before  PPS,  and  there  is  no  evidence  that  PPS  has  delayed 
the  adoption  of  new  technologies.  The  rapid  volume  declines  for  cer- 
tain procedures  after  fiscal  year  1984,  however,  suggest  that  PPS 
accelerated  the  substitution  of  outpatient  for  inpatient  surgery.  This 
conclusion  is  supported  by  recent  findings  from  other  researchers 
(Leader  and  Moon,  1989). 

Several  policy  concerns  are  raised  by  our  findings.  The  persistent 
variations  across  geographic  regions  indicate  that  PPS  has  not  led  to 
more  uniform  practice  patterns.  The  reasons  for  these  continuing  vari- 
ations are  not  well  understood,  and  their  existence  raises  questions 
about  the  appropriateness  of  practice  patterns  in  different  geographic 
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regions.  The  increased  use  of  long-stay  procedures  also  raises  ques- 
tions about  technology  diffusion  and  the  appropriate  use  of  surgical 
procedures  in  the  treatment  of  Medicare  patients.  These  issues  were 
beyond  the  scope  of  this  study  but  will  be  the  focus  of  a  major  federal 
research  initiative  adopted  by  Congress  as  part  of  the  Omnibus  Budget 
Reconciliation  Act  of  1989. 

Rapid  declines  in  inpatient  lengths  of  stay  and  shifts  in  short-stay 
procedures  to  outpatient  settings  both  raise  possible  concerns  for  the 
quality  of  care  received  by  Medicare  patients.  One  major  study  of  the 
impact  of  PPS  found  declines  in  quality  related  to  shorter  lengths  of 
stay  for  certain  types  of  patients  (Kahn  et  al.,  forthcoming).  The  shift 
toward  outpatient  surgery  raises  concerns  because  PROs,  which  were 
established  to  review  the  quality  of  care  provided  to  Medicare  benefi- 
ciaries under  PPS,  originally  were  required  to  review  only  inpatient 
care.  Congress  extended  authority  to  PROs  to  review  outpatient  surgi- 
cal cases  as  part  of  the  Omnibus  Reconciliation  Act  of  1986.  There  are 
continuing  concerns  about  the  adequacy  of  PRO  review  of  outpatient 
surgery,  however. 

Reductions  in  hospital  length  of  stay  may  also  affect  the  amount  of 
physician  services  provided  to  surgical  patients.  If  physicians  have 
reduced  the  number  of  follow-up  visits  they  provide  to  Medicare  surgi- 
cal patients  in  response  to  reductions  in  hospital  length  of  stay, 
changes  in  global  fee  payments  to  physicians  may  be  necessary.  For 
example,  under  the  assumption  that  global  fees  include  daily  inpatient 
visits  as  part  of  the  bundle  of  services  provided  to  surgical  patients, 
large  decreases  in  surgical  length  of  stay  may  mean  that  Medicare  is 
paying  for  visits  that  are  no  longer  being  provided.  Under  these  cir- 
cumstances, reductions  in  global  fees  may  be  appropriate.  Reductions 
in  global  fees  may  not  be  appropriate,  however,  if  physicians  have  sub- 
stituted posthospital  visits  for  inpatient  visits,  or  if  they  have  increased 
the  intensity  of  their  inpatient  visits.  We  did  not  directly  examine 
these  issues,  but  recent  evidence  indicates  that  physicians  have  not 
increased  the  amount  of  posthospital  care  for  surgical  cases  under  PPS 
(Rosenbach,  1988). 

Surgical  length  of  stay  declined  by  an  average  annual  rate  of  1.2  per- 
cent between  1975  and  1977  (Gornick,  1982).  The  average  annual  rate 
of  decline  for  surgical  cases  was  1.9  percent  between  1979  and  1981 
according  to  our  findings.  Neither  of  these  rates  were  adjusted  for 
case-mix  change.  Between  1981  and  fiscal  year  1987,  the  average 
annual  rate  of  decline  was  4.6  percent,  holding  case  mix  constant  at  the 
fiscal  year  1987  level.  These  rates  of  decline  can  be  used  to  calculate 
an  estimated  trend  in  average  length  of  stay  for  Medicare  surgical  cases 
that  started  at  about  16.1  days  in  1975,  declined  to  14.4  days  in  1981, 
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and  reached  10.9  days  in  fiscal  year  1987.  If  physicians  provide  daily 
visits  during  a  hospital  stay  for  surgery  as  part  of  their  global  fee,  these 
trends  may  indicate  a  substantial  reduction  in  visits  since  the  early 
1970s,  when  global  fees  were  first  developed.  Furthermore,  these 
trends  suggest  that  revisions  in  global  fee  payments  may  be  long  over- 
due. 


Appendix  A 


SURGICAL  CODES  WITH  CLASSIFICATION 
PROBLEMS 


Percent  Primary 

Percent  Chang* 

Surgerya 

in  Av.  LOSb 

Surgical  Procedure 

FY84 

FY87 

FY84 

FY87 

86.2 

Wound  debridement 

69 

75 

-3 

-7 

36.0 

Removal  of  coronary  artery 

obstruction 

86 

94 

-13 

-7 

13.5 

Extracapsular  lens  extraction 

97 

90 

-1 

-5 

39.4 

Revision  of  vascular  procedure 

83 

81 

-14 

-17 

54.5 

Lysis  of  peritoneal  adhesions 

47 

42 

0 

-2 

38.0 

Incision  of  vessel 

74 

70 

-8 

-9 

53.5 

Other  hernia  repair— anterior 

abdominal  wall 

84 

78 

-8 

-16 

54.1 

Laparotomy 

61 

51 

4 

-6 

^his  is  the  percentage  of  all  claims  with  this  code  when  it  is  the 
first-listed  operating  room  procedure. 


The  percentage  difference  in  mean  length  of  stay  between  all 
occurrences  and  first-listed  occurrences.  A  negative  percentage  change 
indicates  that  the  mean  length  of  stay  was  lower  when  listed  as  the  pri- 
mary surgery. 


Code  Problem 

86.2    This  procedure  often  occurs  with  many  other  procedures.  It 
occurs  with  86.6  (free  skin  graft)  about  12  percent  of  the 
time  and  with  84.1  (amputation  of  lower  limb)  about  8  per- 
cent of  the  time.  When  it  occurs  with  86.6,  it  is  listed 
first  only  about  half  the  time. 

36.0    The  ICD-9-CM  system  had  major  revisions  in  this  category 
in  fiscal  year  1987.  New  codes  for  PTCA  (percutaneous 
transluminal  coronary  angioplasty)  (36.01  and  36.02)  were 
added,  so  this  procedure  is  not  comparable  across  time. 
Note  the  extreme  increase  in  frequency  between  1981  (n  = 
93)  and  fiscal  year  1987  (n  =  9812)  in  Table  9.  The  great 
decrease  in  length  of  stay  is  also  due  to  incomparability 
in  this  code. 
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13.5    This  procedure  was  not  a  problem  according  to  our  defini- 
tions of  first-listed  frequency  or  change  in  length  of  stay. 
The  data  should  be  interpreted  with  caution  for  the  following 
reasons,  however.  This  surgery  is  rarely  performed  (e.g., 
only  5  percent  of  the  time  in  fiscal  year  1987)  without  an- 
other eye  procedure  during  the  same  stay,  usually  with  a 
lens  insertion  (13.7).  Furthermore,  there  is  a  substantial 
discrepancy  between  the  volume  of  cases  with  this  procedure 
in  the  1981  MEDPAR  and  1981  NHDS  files.  This  discrep- 
ancy appears  to  be  due  to  coding  differences  in  the  two  files. 
For  example,  the  proportion  of  cases  with  a  lens  insertion 
as  the  primary  surgery  is  substantially  higher  in  the  1981 
NHDS  file  than  the  1981  MEDPAR  file.  The  most  reliable 
estimates  of  length-of-stay  changes  for  lens  procedures, 
therefore,  are  those  in  Table  7  and  Appendix  B,  aggregated 
at  the  two-digit  level. 

39.4  This  procedure  occurs  about  12  percent  of  the  time  with  39.2 
(other  shunt  or  vascular  bypass).  When  it  does  occur,  the 
length  of  stay  is  much  higher,  and  39.2  is  listed  first  only 
about  60  percent  of  the  time.  Length  of  stay  is  also  higher 
when  39.4  occurs  in  combination  with  39.9  (other  vessel  oper- 
ations)— about  4  percent  of  the  time. 

54.5  Length  of  stay  is  stable  for  this  procedure,  but  it  is  the  first- 
listed  surgery  less  than  half  the  time.  It  occurs  in  combina- 
tion with  many  other  procedures,  most  often  with  54.1  (lap- 
arotomy)— about  10  percent  of  the  time. 

38.0  This  procedure  is  a  borderline  problem  by  both  criteria.  It 
occurs  about  12  percent  of  the  time  with  39.2  (other  shunt), 
and  about  5  percent  with  84.1  (amputation  of  lower  limb)  or 
38.1  (endartectomy). 

53.5    This  code  occurs  in  combination  with  54.5  (lysis  of  peritone- 
al adhesions)  about  10  percent  of  the  time  and  is  often  not 
the  primary  surgery.  It  also  occurs  with  intestinal  surgeries 
or  gallbladder  removal.  In  all  these  combinations,  it  has  a 
higher  length  of  stay. 

54.1  This  procedure  has  similar  problems  as  54.5  (lysis  of  perito- 
neal adhesions),  and  it  is  not  considered  the  primary  surgery 
about  half  the  time.  It  occurs  with  54.5  about  11  percent  of 
the  time. 


Appendix  B 

VOLUME  AND  LENGTH-OF-STAY  STATISTICS 
BY  PROCEDURE  GROUPS,  NHDS  DATA 


41 


42 


5 


■<t  lO  » 

10  d  d 


|W|W|^|W|W|W|W|W|W|W 


qN^oq^Hoqo)Hoq'j;(OOH(Ooqooot''i)io)t't> 


qoqiOONTi;^i005^nOoqU5NO)H(Dt.Ti;t~(N^OO 


<M   w  ^  ^  ,_(   —  w  w  ^  ^ 


^NdNoiHTtdaoNoiHind^diodw 


h  O)  CC  N  N 
©         ©  <N  © 


h  to  co  (o  n 
d  id  d  <n  6 


Mioio^coc<)oooc^cot^^oqo5cq^co^^^(N"^;t>oi 


PQ 


pH  <M 


cd 


GO 


a. 


ft 
£ 


% 


43 


-a 

§ 
c 

t 

o 

o 


PQ 


C 
fa 


—    ■  I  I  * — "    1  ■  — '    I  — ' 


©t>rHcdoi©cot>>>©odt> 

T-H  • — '  CM  ^  rH   CM      |  ^ 


HOio»H(NH(oqoq(NNHQq 


t-;Hqco«iowqq<o^^ 

rH    rH    CM   rH    rH      |W  h    rH  rH 


os  io  ic  co  »-H  o  r> 
ri  d      d  od  ri 


pc<jt^oqt>u3t><»t>oq^co<Noq^iccDiq»q 
Ht^HdH»HeoHdHdNridd6Nd 


iflN^qoqi>i>qi> 
wrldNTjiHindo 


driNdH»N<ociHHiodNo«>d 


HiowqwiNio^niq 

O0(N(NlOH(NHO3(Nt^ 


CJi  IO 
rH  © 


tf5  00 


CM 

CO 

O 

CO 

CM 

CM 

CO 

Oi 

iO 

CO 

CO 

IO 

CO 

oo 

o 

CM 

CO 

CM 

t> 

t> 

00 

CM 

CO 

CO 

CM 

CM 

CM 

CM 

CO 

CM 

CM 

t> 

CO 

^ 

CD 

IO 

CO 

^ 

^ 

t— 1 

00 

CM 

CO 

CO 

CO 

CO 

rH 

C- 

CO 

CM 

tJ» 

CD 

CO 

CM 

o 

t> 

id 

CM 

i— 1 

rH 

1— 1 

CM 

CO 

rH 

CO 

<M 

co 

CM 

CM 

1© 

8 

oo 

rH 

»o 

O 

co 

t> 

rH 

8 

t> 

CO 

rH 

O 

3 

s 

C- 

E- 

OS 

t> 

3 

00 

CO 

l> 

[- 

CM 

rH 

rH 

rH 

rH 

CM 

CM 

CM 

rH 

lO 

a> 

rH 

CO 

rH 

s. 

o 

(h 

XI 

"o 

> 


t3 

s 

bo 
C 

I 


C 

HH 


XI 

*3 


CO  ^  IO  CO 
CO         CO         CO  CO 

o      o      o  o 


c 
DC 


^^cocoHHcoooooocooooqoomc>^Ht>^t>05 
I  —  1  —  I  —  I  —  I  —  I  —  I  - — -  I  - — -  I  — '  I  — '  I  —  I  —  I 


oq  ^  10  to  H 
co  cm  oo  co  t> 
l  w  I  w  l 


o  fli  h  in  > 
n  in  h  in 


t  O)  id  (O  IN  IN 
<t  r)i  l>  IN  00  CO 


^  in  oo  in 
co  i-5  oi  oi 

I     W     |  w 


05  oq  in  t>  i-H  oq  co 
pi  co  in  u:  «5  o  d 


qwN(Offioqc5in>^H<o©qnoinH 

CNC^CO^(NGO^i^^O^O^Cjic^^C^C^« 


t>cMcooq^qqoqqini-<qcM<Ni>t>coinc>jqinc^ 
doSdiSHco^^ddHoSHriddocnHcodddirio 


OS 

o 

© 

CO 

OS 

© 

CO 

m 

CO 

CO 

q 

q 

m 

in 

co 

CM 

© 

CD 

© 

cm 

1-5 

in 

t> 

d 

ai 

1-5 

r-5 

r-5 

d 

od 

d 

<n 

in 

d 

t> 

d 

d 

i-l 

O 

OS 

CM 

o 

CD 

i-H 

o 

CD 

m 

CM 

q 

os 

CO 

CM 

CD 

CD 

m 

-<* 

CD 

o 

o 

CM 

co 

o 

© 

CO 

cm 

1—! 

in 

i-H 

00 

d 

od 

i-5 

<N 

»-5 

rH 

od 

d 

in 

T— 1 

d 

d 

od 

d 

od 

d 

© 

t> 

i— i 

CM 

© 

00 

m 

O 

CM 

o 

CM 

CM 

m 

os 

t> 

co 

CO 

CD 

m 

i—i 

i—l 

CO 

m 

00 

t> 

CN! 

CO 

o 

© 

CM 

© 

© 

1—1 

© 

o 

m 

CO 

© 

^* 

CO 

m 

CD 

CO 

© 

CD 

CM 

CO 

CM 

CO 

i— i 

s 

i—i 

CO 

© 

-tf 

CM 

CD 

00 

CO 

c- 

CM 

$ 

<y> 

00 

r- 

00 

CD 

CO 

l> 

i—l 

co 

i-H 

CO 

<N 

m 

c- 

00 

O 

i—i 

CM 

CM 

l> 

© 

m 

CO 

co 

tr- 

CD 

CM 

t- 

C- 

CO 

00 

CO 

CM 

CM 

CO 

i-H 

CM 

CD 

CD 

CO 

CD 

i-H 

00 

o 

CO 

CO 

m 

m 

co 

i— i 

CM 

00 

CO 

CM 

l> 

CO 

CD 

m 

§ 

CO 

m 

CM 

CM 

o 

in 

i-H 

o 

i—t 

m 

CO 

oo 

S 

CM 

CD 

CD 

CO 

CD 

§ 

lO 

i—i 

CN 

CO 

1—1 

I 

o 
o 


!>< 

C 

o> 

I 


3 


<v 
a 

c 

OB 

S 
3 
+-> 

o 

£ 

oo 
<<* 
o 


©  o 
o  o 


45 


PQ 


■  — r  ■  —  I  —     w  l  w  l 


t^i>qc<3(Nnqo'*»'<tonTi«^cooo 


i-Jcdc^^in'cM^Tpincdcdr-iincNcd 


NcoNO>iNinc«;qqoq^ 

I    w  rH  W    I    W         w  ^  w  I 


iOHqio«)oqwqioqNo>^hq 


HNooHoq^o>H05QO^w»oow«H«qffln»H^qu5Hio 


CO  CO 
CD  rH 


H  (N  O 
CM  rH  os  ©  OS  ©  ^ 


cot>cocqinaqincqoq 

HHOtOHINH^d 


i-3tN©©in©a6© 


^nmo^u2int>amnn^t>^wqu:qqqq(»q<Niocoq 
t>HioHO)doddHHddwddHi>r!NH>rlrid»do5d 


U0 

to 

OS 

-«* 

lO 

CM 

CO 

<n 

OS 

t> 

co 

<M 

co 

CM 

CO 

<M 

1 

OS 

00 

o 

Tt< 

oo 

m 

t> 

OS 

o 

o 

O 

CO 

CN 

t> 

oo 

t> 

co 

m 

s 

co 

co 

l-H 

o 

00 

TP 

<M 

i-H 

CM 

o 

<M 

co 

CM 

CO 

CO 

os 

CO 

OS 

m 

o 

os 

CO 

CO 

W 

iO 

in 

38 

m 

m 

<M 

CO 

CO 

(30 

CO 

« 

00 

CM 

o 

l-H 

00 

CO 

O 

m 

m 

co 

OS 

i-H 

1— 1 

<M 

CM 

o 

OS 

tp 

i— l 

l-H 

o 

CM 

Tt< 

CM 

OS 

<M 

m 

t> 

i—i 

co 

<M 

CO 

OS 

lO 

CO 

25 

o 

CM 

OS 

00 

CM 

CO 

CO 

co 

o 

CO 

CO 

S 

CO 

CM 

CO 

m 

CO 

CO 

00 

i-H 

os 

CM 

i-H 

rH 

r> 

oo 

1—1 

CO 

•So 


m  co  c- 
m  m  m 
o      o  o 


o 
I 

o 

2 
& 

D 


a 
B 

c 

od 

s 

3  on 

2  « 

"  CD 


03 


O  tH 
CO  CO 

o  o 


m  i> 
co  co  co 
o      o  o 


13 
o 

a  52 

rv  C 

3  .2 

■?  2 

C  d> 

CO  cx 

«  o 


o  > 


OS  o 
CO  t~ 

o  o 


46 


T3 

o> 

3 

.s 

S3 

o 
o 


PQ 

a> 


u 
CO 

o 

cd 

og 

w> 

OS 

os 

i-> 

CD 

> 

<< 

03 

t> 

OS 

s 


O)  (N  H  CO  00  O)  «0 
l>   t>   rH   CO   CO   CM  00 


OS  t>  t> 

H  tC  CO  CO 
W     |     W  | 


lOc^oOHrfcocona 
c^^od^opoicjic^rH 


HionqcCHionaincooico^^cocoio^Haioc 

I     rl         ^  ^     I     ^     I    ^     I    ^  (N    H  rH  w     |     —  — " 


oaatotocNiowcNcj) 
oddc^OidrHTfooo 


dco'doiHHHi>6^6 


<n  ai  co 

CO  tH  O  05 


H>t^H^iq»®>oqq^qMi>oo 
oidcNH^dco'dwHodHco'dod 


^q^wffiqcotcaoiqto^cNNinq^co^cooq 
^  eo  d  d  i>  h  ei  d  NdoSdeidHHujHodd^d 


-<* 

o 

OS 

t> 

00 

t- 

E- 

co 

co 

00 

co 

00 

1 

CO 

o 

o 

os 

CO 

CM 

CM 

CM 

00 

CO 

OS 

o 

o 

CM 

CM 

CO 

00 

CO 

co 

rH 

CM 

i-H 

y— 1 

CO 

CO 

CO 

CM 

OS 

CO 

CD 

m 

00 

oo 

f— 1 

CO 

lO 

CM 

CM 

O 

CO 

CD 

CM 

<M 

Ol 

OS 

OS 

CO 

CM 

CO 

OS 

O 

ai 

CO 

CO 

i—l 

CM 

os 

CO 

LO 

CM 

CO 

CM 

co 

CO 

co 

00 

OS 

<«* 

o 

oO 

co 

CN 

as 

CO 

tO 

co 

i— i 

CO 

CM 

00 

OS 

O 

CO 

00 

00 

00 

CO 

U0 

CM 

co 

00 

co 

CM 

CM 

1—1 

CM 

be 
C 

3 


CD 


1  *  I 
>      O  PQ 


T3 

C 

03 

nd 

C6p 

03 

X 

CD 

1 

.2 

1 

.2 

*CJ 

'3 

00 

1 

e 

c 

4 

c 

c 

a> 

CD 

jS 

1j 

00 

00 

3 

3 

CM 

CO 

00 

00 

o 

o 

PQ 


a 


CO  C 

03     0)  03 

g  8  | 

S3  .S  § 

«S   no  * 

°  c  & 

a>  .2  oa 

ft  -B  S 


CJ  T3 

»-t  CO 
CD 

ft  J3 

O  .5? 

CM  fD 

Xi  g 

O  lO     CD  ft 


o  q 

ti  VI 


00  >  .j 

2  a- 

§  js  '$ 

8  2  J 

s  -°  o 

r— I  -C 

00  bo  03 

OS  CJ 


s  § 

CD 

-g  VI 

O  VI 

3  § 


s  > 

03  * 

ft  « 


cj  x3 

C  oj 

3  * 

2  B1 


cj 
C 

9  8 


s  s « 

O  co 

CO  <B  -D 


o  .a* 

»1  CO 

oj  13 

03  S 

c  o 


Appendix  C 

VOLUME  AND  LENGTH-OF-STAY  STATISTICS 
FOR  30  HIGHEST- VOLUME  PROCEDURES, 
NHDS  DATA 


47 


^OOC005005C0000^^1JOCOCOOOC~ 

TfOlOOlflOINHNHldHlOHpiH 
|w|w|W|w|W|W|W|w 


q  (O  h  q  iq  q  in 

d  ^  $i  ^  d  ^  d 


eo«io»q^oo»noqN^qooqo>niou5H©nNO 

p.  W      |      W      |      W      I'    W  W|W|W|<W|W|W|W|W 


coiqo5ait>HqTj«TtnNiflno)oq(N^ai»^qHHq 
I        I     '  1     '  " —  I  —  I  —  1  ^ — '  1  — '      w      w  I        I  w 

ddddc^dr>©^dododi>i--<^©cNi--<i-H©t>© 


qcoqi>(Oiqqi>qqcocorf 
i-Hdi-Hdiddoidc^i-Jc^dd 


GO  CM 

ai  1-3 


O  CO  ©  -h 


t> 

CO 

r> 

CM 

00 

00 

l-H 

CO 

CO 

cS 

88 

IO 

co 

lO 

X* 

E 

8 

I— 1 

© 

"* 

id 

© 

t> 

l-H 

CO 

CM 

co 

CO 

OS 

CO 

CO 

CO 

CO 

CM 

1— 1 

o 

CO 

CM 

CM 

1"H 

CM 

i— I 

1— 1 

l-H 

l-H 

l-H 

o 

OS 

os 

CD 

© 

o 

o 

l-H 

CM 

CM 

t~ 

CO 

tr- 

o 

CO 

IO 

CO 

© 

o 

00 

t> 

uo 

ee 

00 

o 

© 

<* 

o 

o 

00 

00 

t> 

CM 

CM 

l-H 

CM 

co 

© 

00 

t> 

CM 

as 

oo 

o 

00 

CM 

t> 

I 

i-H 

CM 

IQ 

CM 

CM 

© 

o 

CM 

o 

00 

CO 

co 

CO 

1—1 

uO 

OS 

t> 

CO 

iO 

iO 

X* 

o 

CO 

CM 

1— 1 

l-H 

CM 

LC 

"* 

fc- 

l-H 

CO 

CM 

CO 

t> 

00 

00 

co 

I— 1 

CM 

co 

C- 

co 

x* 

t> 

CO 

O 

© 

00 

l-H 

CM 

l-H 

CM 

■«* 

co 

CS 

o 

IO 

tO 

CO 

© 

CM 

CO 

o 

CM 

l-H 

l-H 

l-H 

CM 

O  00 


C  KJ  S3 

•3  &  -2  -  S 

C  S  +»  at  . 

CO  OB     _  'TT 

£  £  a  .-43  ea 

H  ftO  £  O 

CM          CO  CM 

©      os  »h 

co  t> 

o      o  o 


§  i 


c 

cs  b£ 


J  S  PQ 


tr-  .-h 


C 

CD 

«  s 
.S  8 

■S  -a  « 


03 


CO  X 

S  i 


CO  JD 


c 

CD 

s 

CO 
*M 

X> 

0> 
T3 

T3 
_cu  £j 

3  o 


5  .& 


CM  CM 

OS  iH  CO 

co  oo  co 

o  o  o 


49 


T3 

1 

a 

o 


o 

a» 


s 

I 


C 


t>oqo«on<qqT(;t-;oqi>ifloq(0^ 

|      W|W|W|W|W|W  W| 


HNlCiOONHHitCO 
I    w     I     w  »H   W     I     W  I 


H  fl)  CO 

cn  -tf  cn 


q  w  w  in  n  a 

to  ^  ^  CO  CO 

I     w  ,     ^  , 


w     |     ^  rH   ^  i-H  ~ — '  « — '         ^  rH  ~ — '     |     w  ,_|  w 


>qq^q«HU5qqco^cccoqN^NHHi>nq'* 


N^ccio^i>eoiOHU5i>qc»5i>q 

^d^dcOHdOHOCOHCOHpj 
i-H  ^  - — '  <M   ^  t— I  ^  t— I  " — '  - —   rH  — - 


HNOoqhcoHHhso 

dlOHOfioOHfOHNIN 

"  '  1— I    "  '  T— I    "  '  T— I    "  '    1—1    *  '    CN    »  ' 


®HH^ioiON»qoq^wco^q^HH©<qeonco 
coHQddidHHdNddH^HcodiorloJwodcoQd 


oo 

rH 

lO 

00 

«* 

<M 

CO 

to 

i-H 

00 

tO 

CN 

to 

t> 

i-H 

to 

t> 

CO 

o 

l> 

tO 

lO 

00 

t~ 

i-H 

Oi 

CN 

CO 

lO 

i— 1 

Oi 

to 

t> 

CO 

CO 

CO 

CO 

"tf 

CO 

1—1 

T-H 

o 

^ 

CO 

^ 

t> 

to 

o 

t> 

CN 

CO 

i-H 

l-H 

00 

CN 

"* 

o 

00 

Oi 

Oi 

CN 

CO 

t> 

CO 

l> 

i-H 

to 

CN 

r- 

OI 

OI 

i-H 

t> 

rH 

CN 

oo 

oo 

to 

to 

CN 

00 

i-H 

CO 

CO 

CO 

1—1 

i-H 

t> 

CN 

i-H 

t> 

CO 

00 

Oi 

t> 

CO 

rH 

lO 

to 

CO 

to 

s 

CN 

i-H 

CO 

CM 

oo 

CO 

Oi 

CO 

to 

o 

00 

CN 

CO 

C- 

CM 

t> 

t> 

"tf 

CO 

CO 

<M 

CN 

to 

CN 

rH 

O 

o 

OS 

t> 

i-H 

o> 

CO 

o 

a> 
CO 

<D 
CN 

i-H 

i—l 

CN 

CN 

CO 

CO 

CO 

CN 

CO 

CN 

o> 

00 

CO 

o 

CO 

CO 

Oi 

CO 

i-H 

CO 

i— ( 

rH 

CN 

CN 

to 

CO 

to 

CO 

CN 

CO 

OO 

CO 

CN 

CO 

i-H 

Oi 

Oi 

CO 

t> 

i— t 

i-H 

CN 

CO 

CO 

CO 

CO 

i-H 

.2  Xi 

w  «  > 
2  3  J 

52  o  I 

r!    —  G 


2  ?  3 

III 


o 

T 
a 

o  — 


1  i 


.a  « 


.2  c 


as  > 


5  -2  -6  ft 
2  »  .2  •= 


3  as 


O   *J  m 

o  «J  S 

Q  °  »  a 

3  °  .2 


5  -J 


M  fifi  a|  J  8  Ri'g 


^  rH  ^ 

t>  tO 

to  00  CO 

o  o  o 


oo      to  oo 

to        ^  CO 

o      o  o 


o      to  o 

§  s  si 


naiqoohTtio 

I    w    I    w    I    w    I  w 


tOOOt>"«1<0<NCO 


CX>C0t><D©O5f-l© 
— '  ' — '  »-H  ' — '  CN  ' 


odoidoHoiiN 

T-H  ^  <M  vH  *-* 


I  s 


&.§ 
2  s 

.9  4  » 

S3  «  o 

-fl  S  o 

5  5  g. 

44     M  Si 


CO  -«* 
O  O 


<3> 
o 

<=>"o 

0)  t> 

tH  CO 

*  fa 

a* 

S.S 

11 
II 

c 

e  1 

0)  CO 

11 


^  eo 

In    O  00 

*2  CO 


<D   O  |-L| 
-H    O  ^ 
C 
4) 

H 

0) 

a 

o 

03 


O  CO 
-O  <H 

i  g 

-7  CO 

"  CO 
(-1  OS 


°  £ 


°2  Q 

co  EC 

Z  03 


id 

Is  5 

«  o 

O)  03 
»-c  O 

<B  ■ 73  C 
~  a5  a; 


J3 

15 

IS    .  < 

0  ©  I 

1  a  P. 
— 1  *  < 

C  *  oj 

co  .  -  a> 

I  3  «J 

J  vi  a 

*  a3 

O  VI  o 

1 8  I 


9m 

V  O 


0  . 

me*  1 

O  fa  .£? 

<~  —  "S 

COIN  ^ 

S  s 

S  N  c 

co  ia  cu 

H  P  fa 

00  CG£> 


S3  "3  S3 

m   >  5 

u.    s;  co 

CO  S3 

5  co 

8  §  x 

CO  00 

5.11 

CO 

i_  CD 

0)  T3  O 
CO  00 

■St* 

s  II 

cn  Jr  r 


REFERENCES 


Fisher,  Charles  R.,  "Physician  Charges  for  Surgical  Services  Under 
Medicare,  by  Medical  Specialty:  1980  and  1985,"  Health  Care 
Financing  Review,  Vol.  9,  No.  4,  pp.  127-132,  Summer  1988. 

Gornick,  Marian,  "Trends  and  Regional  Variations  in  Hospital  Use 
Under  Medicare,"  Health  Care  Financing  Review,  Vol.  3,  No.  3, 
pp.  41-73,  March  1982. 

Guterman,  Stuart,  and  Allen  Dobson,  "Impact  of  the  Medicare  Pros- 
pective Payment  System  for  Hospitals,"  Health  Care  Financing 
Review,  Vol.  7,  No.  3,  pp.  97-114,  Spring  1986. 

Health  Care  Financing  Administration,  The  International  Classification 
of  Diseases,  9th  Revision,  Clinical  Modification,  Volumes  1-3,  2nd 
edition,  U.S.  Department  of  Health  and  Human  Services,  Wash- 
ington, D.C.,  September  1980. 

Institute  of  Medicine,  Reliability  of  Medicare  Hospital  Discharge 
Records,  National  Academy  of  Sciences,  Washington,  D.C., 
November  1977. 

Institute  of  Medicine,  Reliability  of  National  Hospital  Discharge  Survey 
Data,  National  Academy  of  Sciences,  Washington,  D.C.,  1980. 

Kahn,  Katherine  L.,  et  al.,  "Effects  of  the  DRG-Based  PPS  on  Quality 
of  Care  for  Hospitalized  Medicare  Patients:  Introduction  to  the 
Series,"  Journal  of  the  American  Medical  Association,  forthcoming. 

Leader,  Sheila,  and  Marilyn  Moon,  "Medicare  Trends  in  Ambulatory 
Surgery,"  Health  Affairs,  Vol.  8,  No.  1,  pp.  158-170,  Spring  1989. 

Lubitz,  James,  "Different  Data  Systems,  Different  Conclusions?  Com- 
paring Hospital  Use  Data  for  the  Aged  from  Four  Data  Systems," 
Health  Care  Financing  Review,  Vol.  2,  No.  3,  pp.  41-60,  Spring 
1981. 

Lubitz,  James,  and  Ronald  Deacon,  "The  Rise  in  the  Incidence  of  Hos- 
pitalizations for  the  Aged,  1967  to  1979,"  Health  Care  Financing 
Review,  Vol.  3,  No.  3,  pp.  21-40,  March  1982. 

Newhouse,  Joseph  P.,  and  Daniel  J.  Byrne,  "Did  Medicare's  Prospec- 
tive Payment  System  Cause  Length  of  Stay  to  Fall?"  Journal  of 
Health  Economics,  Vol.  7,  No.  4,  pp.  413-416,  December  1988. 

Office  of  Technology  Assessment,  Medicare's  Prospective  Payment  Sys- 
tem: Strategies  for  Evaluating  Cost,  Quality,  and  Medical  Technol- 
ogy, U.S.  Congress,  Washington,  D.C.,  October  1985. 

Prospective  Payment  Assessment  Commission  (ProPAC),  Technical 
Appendixes  to  the  Report  and  Recommendations  to  the  Secretary, 
U.S.  Department  of  Health  and  Human  Services,  Washington, 
D.C.,  March  1,  1988. 


52 


Prospective  Payment  Assessment  Commission,  Medicare  Prospective 
Payment  and  the  American  Health  Care  System,  Washington, 
D.C.,  June  1989. 

Rosenbach,  Margo,  Surgeons'  Billing  Practices  for  Selected  Surgical 
Procedures,  Health  Economics  Research,  Inc.,  Needham,  Mas- 
sachusetts, February  1988. 

Showstack,  Jonathan  A.,  et  al.,  "The  Role  of  Changing  Clinical  Prac- 
tices in  the  Rising  Costs  of  Hospital  Care,"  New  England  Journal 
of  Medicine,  Vol.  313,  No.  19,  pp.  1201-1207,  November  7,  1985. 

Sloan,  Frank  A.,  and  Joseph  Valvona,  "Why  Has  Hospital  Length  of 
Stay  Declined?  An  Evaluation  of  Alternative  Theories,"  Social 
Science  in  Medicine,  Vol.  22,  No.  1,  pp.  63-73,  1986. 


RAND/R-3940-HCFA 


